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THE  SECOND  DECENNARY  OF  THE  AMERICAN  NATU- 
RALIST. 

TN  entering  upon  the  second  decennial  period  of  the  existence 
of  the  American  Naturalist,  we  may  be  pardoned  for  look* 
ing  with  some  pride  upon  the  success  that  has  attended  its 
establishment.  If  the  reader  will  turn  to  the  introductory  words 
stating  our  aims  in  the  first  number,  published  in  March,  1807,  we 
think  he  will  agree  with  us  that  the  promises  there  given  have 
been  fulfilled  as  completely  sis  could  reasonably  be  expected. 

Our  aim  has  been  to  popularize  the  best  results  of  the  study  of 
natural  history,  and  thus  serve  as  a  medium  between  the  investi- 
gator on  the  one  hand  and  the  teacher  and  student  on  the  other. 
Thus,  while  we  have  attempted  to  inform  the  science-teacher  of 
the  latest  discoveries  in  biology  and  geology  in  their  broadest 
sense,  including  the  theories  of  the  origin  of  plants  and  animals, 
and  the  history  of  the  earth  and  man,  we  have  endeavored  to  at- 
tract and  sustain  the  interest  of  the  young.  We  know  that  a 
number  of  young  naturalists  have  made  their  dSbut  in  the  scien- 
tific world  in  our  magazine,  while  some  of  the  most  important 
results  of  the  investigations  of  our  leading  scientists  have  first 
seen  the  light  in  its  pages. 

The  progress  in  biology  during  the  past  ten  years  has  been 
greater  than  is  generally  imagined.  Text-books  become  super- 
annuated within  a  decennary.  Teachers  and  even  working  natu- 
ralists need  the  presence  and  stimulus  of  a  monthly  journal  reach- 
ing beyond  the  limits  of  their  specialties  to  keep  them  from  nod- 
ding at  their  work.  If  we  have  failed  to  record  all  the  new  dis- 
coveries, it  has  been  due  in  great  part  to  lack  of  space. 

Oofjilght,  A.  8.  Packaa*,  Jb.   ISTC 
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We  must  again  return  thanks  to  our  contributors,  whose  zeal 
and  generosity  have  made  the  magazine  what  it  is.  From  the 
first  our  articles  have  been  given  freely,  out  of  love  for  the  cause 
of  science,  and  a  desire  for  its  free  progress. 

We  have,  in  moments  of  discouragement  and  financial  distress, 
felt  sorely  the  want  of  proper  material  support  from  a  people 
numbering  upwards  of  forty-four  millions,  and  of  so  much  gen- 
eral intelligence  and  culture  as  ours ;  but  so  rapid  has  been  the 
diffusion  of  science  among  the  masses,  even  since  the  foundation 
of  this  journal,  that  we  feel  confident  of  ample  support  in  the 
future.  That  the  magazine  has  not  been  fully  sustained  pecunia- 
rily  may  have  been  partly  its  own  fault.  Our  critics  tell  us  that 
it  has  not  always  been  sufficiently  "  popular."  We  have  endeav- 
ored to  educate  a  public  sentiment  in  behalf  of  the  study  of  pure 
natural  science  for  its  own  sake,  and  have  sought  to  instruct  rather 
than  to  amuse  our  readers.  But  the  worst  times,  we  trust,  have 
been  passed,  and  we  confidently  hope,  with  the  new  year  we  are 
entering  upon  and  the  encouraging  auspices  of  the  new  arrange- 
ments begun  last  year  with  the  present  publishers,  to  excite  a 
more  decided  enthusiasm  among  lovers  of  nature  in  the  thorough 
success  of  a  journal  devoted  to  their  interests. 

As  it  is,  the  future  of  our  journal  is  in  the  hands  of  persons  of 
scientific  culture.  It  is  to  the  friends  of  liberal  education,  —  to 
those  who  would  advance  the  means  of  diffusing  a  knowledge  of 
the  methods  of  right  thinking  and  working  in  science,  which 
has  still  to  encounter  obstacles  on  all  sides,  from  the  ignorant  and 
uncultivated  as  well  as  from  even  the  cultivated  litterateur  or 
poet,  trained  in  all  directions  except  one,  that  of  scientific  modes 
of  thought  (witness  Carlyle's  late  utterance  respecting  the  theory 
of  CAolution),  —  it  is  to  the  friends  of  the  best  culture,  which  em- 
braces scientific  as  well  as  classical  and  technological  learning, 
that  we  would  appeal  for  aid  and  support. 

The  study  of  science  teaches  us  how  to  make  nature  minister 
to  our  wants.  We  learn  the  lesson  from  the  study  of  nature  that 
man's  progress  in  intellectual  grasp,  and  increase  in  moral  force, 
have  depended  on  the  gi-adual  improvement  of  his  body.  His 
mental  and  moral  advance  is  in  a  ratio  corresponding  to  his  ob- 
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servance  of  the  laws  of  pliysiology  in  its  broadest  sense.  Right 
conduct  is  based  on  obcilience  to  physiolo|^cal  and  hygienic  laws ; 
and  let  us  not  forget  that  all  future  progress  in  the  higher  educa- 
tion of  mankind  is  primarily  de|>endent  on  the  observance  of  sci- 
entific laws,  especially  those  laid  down  by  the  biologist. 

The  intellectual  and  moral  progress  of  man,  all  tliat  is  to 
emancipate  him  from  the  gross  and  materialistic  forces  of  igno- 
nince,  bigotry,  and  prejudice  —  the  outgrowths  of  the  animal  pro- 
pensities he  has,  with  little  doubt,  inherited  from  the  lower  orders 
of  animals  —  is  coordinateil  with  his  progress  in  the  knowledge 
and  application  of  physical  laws.  If  his  remote  past  is  associ- 
ated with  reminiscences  of  the  Amphioxus  and  Ascidians,  the  one 
lesson  derived  from  a  study  of  past  cn*ations  and  of  existing  life 
is  the  hope  of  a  glorious  intellectual  and  moral  future  for  his 
nice,  and  of  his  increasing  capacity  for  appreciating  the  Infinite 
Power  which,  in  a  way  at  pre8<*nt  unknown  to  his  philosophy, 
guides  the  matx'rial  and  spiritual  forces  of  the  universe,  and 
causes  them  to  minister  to  his  highest  intellectual  and  spiritual 
developmVnt. 


IS   PROTECTIVE   MIMICRY   DUE  TO    NATURAL    SELEC- 
TION ? 

nV    AI.FRKI)    W.    IlKXNETT. 

¥N  the  American  Naturalist  for  September  is  an  abstract  of 
^  an  article  by  that  able  naturalist,  Fritz  Miiller,  advocating 
the  view  that  the  curious  phenomena  of  protective  mimicry  in 
I^pidoptcra  can  be  fully  explained  by  the  theory  of  natunil 
selection.  Notwithstanding  the  deference  that  is  due  to  the 
conclusion  of  so  eminent  an  observer,  I  have  thought  that  the 
other  side  of  the  question  should  be  heard. 

I  think  it  will  be  generally  admitted  that  when  we  have  a 
series  of  similar  facts  occurring  throughout  both  the  animal  and 
vegetable  kingdoms,  an  explanation  should  be  sought  that  will 
cover  the  whole  of  these  facts,  while  one  which  explains  a  por- 
tion of  them  only,  but  is  obviously  inapplicable  to  the  remainder, 
should  at  leiist  be  looked  on  with  suspicicm  and  accepted  with 
hesitation.  Now  external  resemblances  of  a  most  minute  kind 
between  widely  separated  species  both  of  animals  and  plants  are 
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of  very  frequent  occurrence,  and,  in  a  very  large  number  of  in- 
stances, are  obviously  not  "  mimetic  "  nor  of  any  apparent  ser- 
vice to  the  "  mimicking  "  species.  As  a  justification  for  this  as- 
sertion, I  may  refer  to  a  perfectly  unexceptionable  authority, 
namely,  one  of  the  best  known  advocates  of  the  theory  of 
natural  selection,  Mr.  A.  R.  Wallace.  In  his  inaugural  address 
to  Section  D  at  the  recent  meeting  of  the  British  Association  at 
Glasgow,^  Mr.  Wallace  adduces  the  following  illustrations  of 
this  law :  "  Our  first  example  is  from  tropical  Africa,  where  we 
find  two  unrelated  species  of  butterflies  belonging  to  two  very 
different  families  (^Nymphalidce  and  Papilionidoe)  characterized 
by  a  prevailing  blue-green  color  not  found  on  any  other  conti- 
nent. Again,  we  have  a  group  of  African  Pieridoe^  which  are 
white  or  pale  yellow  with  a  marginal  row  of  bead-like  black 
spots  ;  and  in  the  same  country  one  of  the  Lyccenidce  is  colored 
so  exactly  like  these  that  it  was  at  first  described  as  a  species  of 
Pieris.  None  of  these  four  groups  are  known  to  be  in  any  way 
specially  protected,  so  that  the  resemblance  cannot  be  due  to 
protective  mimicry."  "  In  another  series  of  genera,  all  belong- 
ing to  the  NymphalidcE^  we  have  the  most  vivid  blue  ground, 
with  broad  bands  of  orange-crimson  on  a  different  tint  pi  blue  or 
purple,  exactly  reproduced  in  corresponding  yet  unrelated  species 
occurring  in  the  same  locality ;  yet,  as  none  of  these  groups  are 
protected,  this  can  hardly  be  due  to  mimicry.  A  few  species  of 
two  other  genera  in  the  same  country  also  reproduce  the  same 
colors,  but  with  only  a  general  resemblance  in  the  marking. 
Yet  again,  in  tropical  America,  we  have  species  of  Apatura 
which,  sometimes  in  both  sexes,  sometimes  in  the  female  only, 
exactly  imitate  the  peculiar  markings  of  another  genus  confined 
to  America.  Here  again  neither  genus  is  protected,  and  the  sim- 
ilarity must  be  due  to  unknown  local  causes^  Mr.  Wallace  ad- 
duces several  other  instances  of  a  similar  character ;  and  even  in 
the  case  of  the  very  South  American  instances  on  which  so  much 
stress  is  laid  by  Fritz  Miiller,  and,  before  him,  by  Bates,  admits 
that  '*  this  can  hardly  be  true  mimicry,  because  all  are  alike  pro- 
tected by  the  nauseous  secretion  which  renders  them  unpalatable 
to  birds." 

In  the  abstract  of  Fritz  Miiller's  article  it  is  stated  that  "  Fritz 
Miiller  insists,  as  all  writers  on  the  subject  have  done,  upon  the 
similar  geographical  distribution  of  the  imitating  and  the  imi- 
tated species  as  a  necessary  concomitant  of  mimicry."     If,  there- 

^  See  Nature,  vol.  xiv.  page  403,  September  7, 1876. 
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fore,  it  can  be  shown  that  species  which  would  be  called  **  imi- 
tating and  imitated  "  if  they  occurred  together  are  in  reality 
found  widely  separated,  it  is  obvious  that  this  would  materially 
weaken  Miiller's  argument.  Whether  this  is  the  case  with  I-^ep- 
idoptera,  I  have  not  sufficient  knowledge  to  state ;  but  that  ac- 
complished entomologist,  the  late  Mr.  Edward  Newman,  assured 
mo  that  in  the  case  of  some  of  the  most  remarkable  instances  of 
such  resemblance  known  in  this  country,  between  psirticular 
species  of  Diptera  and  particular  species  of  Hynienoptera,  the 
resemblance  is  not  associated  with  geographical  contiguity.  In 
the  case  of  plants,  at  all  events,  I  am  prepared  to  stat4^  that  re- 
semblances as  striking,  which  would  certainly  be  considered  illus- 
trations of  mimicry  if  they  were  found  together  and  were  of  any 
apparent  utility,  do  occur  between  species  widely  separated  in 
space. 

In  the  number  of  the  Popular  Science  Review  for  January, 
1872,  appeared  an  article  entitled  Mimicry  in  Plants,  in  which 
I  gave  a  number  of  illustrations  of  plants,  or  parts  of  plants,  be- 
longing to  species  widely  separated  according  to  any  natural  sys- 
tem of  classification,  and  yet  so  exactly  alike  in  their  vegetative 
organs  that  thev  would  deceive  a  practiced  botanist.  The  resem- 
blance extends*  in  some  instances  not  merely  to  general  habit 
and  appeamnce,  but  even  to  the  amingement  of  the  veins.  Dr. 
Berthold  Seemann,  no  mean  authority,  speaks  of  having  met  in 
the  Sandwich  Islands  with  a  variety  of  Solanum  Xehoniy  which 
looked  for  all  the  world  like  T^oma$ia  $olanacea  of  New  Hol- 
land, a  well-known  Buttuereaceous  plant  of  our  gardens,  the  re- 
semblance between  these  two  widely  separated  plants  being  quite 
as  striking  as  that  pointed  out  in  Bates*s  Naturalist  on  the 
Amazon  ^*  between  a  certain  moth  and  a  humming-bird.''  ^  In 
no  one  instsmce,  that  I  am  aware  of,  in  the  vegetable  kingdom 
has  protective  mimicry  been  suggested  iis  an  explanation  of  this 
homo[)lasm.  In  most  cases,  as  the  one  recorded  above,  the 
plants  in  question  do  not  grow  in  contiguity. 

But  a  more  serious  objection  to  the  theory,  that  these  remark- 
able resemblances  are  brought  about  by  natural  selection  acting 
in  the  way  indicated  by  Bates  and  Miiller,  lies  in  the  difficulty 
of  understanding  how  the  first  steps  in  the  approach  of  one 
insect  towards  another  could  possibly  be  useful  in  deceiving  an 
enemy.  All  the  most  cautious  advocates  of  the  theory,  includ- 
ing Mr.  Darwin  himself,  admit  that  ^*  natural  selection  acts  with 

1  Gardraer't  Chroiuele,  Jane  27,  IS68. 
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extreme  slowness ; "  and  again  that  "  only  those  variations 
which  are  in  some  way  profitable  will  be  preserved  or  naturally 
selected."  By  a  train  of  reasoning  founded  on  these  two  prem- 
ises, I  attempted  to  show,  in  a  paper  on  The  Theory  of  Natural 
Selection  from  a  Mathematical  Point  of  View  ^  read  before  the 
British  Association  at  the  Liverpool  meeting  in  1870,  that  the 
chances  against  the  required  amount  of  change  being  brought 
about  by  this  agency  solely,  are,  on  a  hypothesis  most  favorable 
to  the  theory,  say  ten  million  to  one ;  and  I  am  not  aware  that 
the  arguments  there  used  have  been  met.  Again,  the  purpose 
of  mimicry  is  generally  stated  to  be  the  perpetuation  of  the 
imitating  insect,  in  consequence  of  deceiving  its  natural  enemies 
by  its  resemblance  to  some  species  distasteful  to  them.  If  so, 
the  purpose  seems  to  have  been  somewhat  inadequately  fulfilled, 
even  by  the  most  perfect  mimetism,  as  Mr.  Bates  and  Mr.  Wal- 
lace agree  in  stating,  that,  both  in  South  America  and  the  Malay 
Archipelago,  the  imitating  species  are  always  confined  to  a  lim- 
ited area,  and  are  always  very  scarce  compared  with  the  imitated 
species. 

Mr.  Wallace,  in  his  address  to  the  British  Association  alluded 
to  above,  lays  great  stress  on  the  probable  influence  of  local 
conditions  on  the  coloring  and  other  external  markings  of  ani- 
mals, dependent  on  laws  of  whicK  we  are  at  present  almost  en- 
tirely ignorant.  There  can  be  little  doubt  that  the  instances  of 
close  resemblance  in  the  vegetable  kingdom  of  which  I  have 
spoken  are  due  entirely  to  similarity  of  external  conditions. 
When,  therefore,  we  find  similar  phenomena  in  the  animal  world, 
it  would  appear  more  reasonable  to  attribute  them  to  similar 
causes,  rather  than  to  refer  them  entirely  to  a  hypothetical  proc- 
ess like  that  of  natural  selection  acting  through  protective 
mimicry,  in  which  we  are  unable  actually  to  follow  two  consecu- 
tive steps. 

Mr.  Mivart,  in  his  Genesis  of  Species,  and  Mr.  J.  J.  Mur- 
phy in  his  Habit  and  Intelligence  have  argued,  much  more 
forcibly  than  I  can  do,  against  the  adequacy  of  natural  selection 
to  account  for  the  phenomena  in  question ;  and,  lest  it  may  be 
thought  that  I  am  opposing  the  united  view  of  all  our  best  nat- 
uralists, I  may  remind  my  readers  that  so  uncompromising  an 
advocate  of  the  theory  of  evolution  as  Professor  Huxley  has 
stated  his  deliberate  conviction  ^'  after  much  consideration,  and 
with  assuredly  no  bias  against  Mr.  Darwin's  views,  that,  as  the 

1  Nature,  vol.  iii.  page  30,  November  10,  1870. 
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evidence  stands,  it  is  not  absolutely  proven  that  a  group  of 
animals  having  all  the  characters  exhibited  by  a  species  in  nat* 
ure  has  ever  been  originated  by  selection,  whether  artificial  or 
natural.'*  ^ 

Lo!fi>ON,  October  4,  1876. 


EDUCATED  FLEAS. 

OY    W.    H.    DALL. 

IN  old-fashioned  ^'  annuals '*  and  esj)ecially  in  obsolete  works 
on  instinct  and  intelligence  among  the  lower  animals,  ac- 
counts of  the  so-called  ^^  Educated  Pleas ''  will  doubtless  be  re- 
membered by  my  a<lult  readers.  The  story  of  their  marvelous 
ptTformances  had  for  my  boyhood  a  peculiar  interest  not  un- 
mixed with  incredulity.  In  later  years  I  had  begun  half-uncon- 
sciously  to  chiss  them  with  the  spurious  marvels  of  the  ^^  auto- 
matic cliess  player "'  and  the  genenition  of  A*^ari  by  the  action  of 
electricity  on  chemicals.  So  far  as  my  mind  was  occupied  with 
the  subject  at  all,  it  had  concluded  on  genenil  principles  that  in- 
telligent lu'tion,  of  the  kind  described  in  the  old  works  referred 
to,  could  be  attributed  to  fleas  with  very  little  probability ;  and 
that,  whatever  the  innate  mental  ability  possessed  by  them,  it 
was  in  the  highest  degree  unlikely  that  it  was  susceptible  of 
tniining. 

Some  weeks  ago,  when  passing  through  Broadway,  New  York, 
not  far  from  Union  Square,  an  accidental  glance  caught  the  sign 
over  a  doorway,  **  Exhibition  of  Educated  Fleas."  Pjist  memo- 
ries and  present  curiosity  determined  me  to  make  an  inspection 
at  once.  Half  an  hour  later  I  had  s(H?n  all  there  was  to  see,  pur- 
chase<l  a  lively  little  pamphlet  by  —  shall  I  say  the  inventor  of  the 
educiited  fleas  ?  and  decided  that  the  small  fee  exacted  was  well 
expended.  As  it  does  not  api>ear  that  the  modus  operandi  of  this 
exhibition  has  ever  been  explained,  an  attempt  in  that  direction 
may  not  be  uninteresting  to  the  renders  of  the  Naturalist. 

To  make  the  explanation  intelligible  it  will  be  necessary  to 
begin  with  the  conclusion,  or  in  other  words  to  first  state  the  es- 
sential part  of  the  explanation. 

First,  the  fleas  are  not  educated. 

Second,  all  the  performances  which  make  up  the  exhibition 
may  be  traced  directly  to  the  desire  and  earnest  efforts  of  the 
insects  to  escape.     The  means  employed  to  give  an  appearance 

I  Laj  Sermons,  page  323  (English  edition). 
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of  intelligent  action  to  these  struggles  are  sufficiently  ingen- 
ious. 

In  the  first  place,  each  flea  is  attached  to  some  object  in  sach 
a  manner  that  it  cannot  free  itself,  while  the  movements  of  its 
legs  and  feet  are  not  hindered  or  embarrassed. 

This  was  explained  by  the  proprietor.  The  surface  of  the 
insect  is  so  polished  that  no  cement  will  adhere  to  it  when  dry, 
and  should  a  soft  or  waxy  substance  be  used  the  insect  dies  very 
soon.  (A  probable  cause  of  this  might  be  the  obstruction  of 
the  stigmata.)  He  stated  that  by  tying  a  single  silk  fibre  around 
the  flea  and  knotting  it  on  the  dorsal  side,  a  bristle,  fine  wire,  or 
what  not,  may  be  cemented  to  the  knot.  I  was  not  able  to  ob- 
serve exactly  where  the  fibre  encircled  the  insect.  This  part  of 
the  process  is  the  most  delicate  and  difficult  to  perform. 

The  proprietor  states  that  female  fleas  are  solely  employed  by 
him,  since  the  males  are  *^  excessively  mulish  and  altogether  dis- 
inclined to  work.'*  The  fact  that  they  are  much  smaller  and 
weaker  than  the  other  sex  is  probably  another  and  more  impor- 
tant reason,  and  they  are  said  to  die  in  a  few  days  when  closely 
confined. 

The  first  preparation  for  their  task  is  stated  to  be  as  follows  : 
the  wild  flea  is  put  into  a  small  pill-box  with  a  glass  top  and 
bottom,  revolving  on  an  axis  like  a  lottery  wheel  and  forming  a 
miniature  treadmill.  After  a  few  days'  confinement  herein,  the 
flea,  which  in  a  state  of  nature  is,  as  we  know,  excessively  in- 
clined to  jump,  becomes  broken  of  the  habit.  It  is  said  that  the 
constant  raps  which  it  receives,  when  attempting  to  jump  and 
thereby  hitting  the  sides  of  its  prison,  incline  it  to  walk.  If  this 
be  true,  and  it  might  readily  be  tested  by  experiment,  the  flea's 
education  is  entirely  comprised  in  it,  and,  so  far  as  it  goes,  it  is  a 
species  of  training.  I  am  not  yet  convinced  of  the  accuracy  of 
the  statement.  A  "  wild  "  flea  was  shown,  attached  by  one  foot 
to  a  minute  ball  and  chain,  and  certainly  jumped  continually.  If 
a  "  tame  "  or  educated  specimen  had  been  similarly  weighted,  and 
had  showed  no  desire  to  jump,  it  would  have  indicated  the  truth 
of  the  theory,  provided  its  legs  were  found  to  be  sound.  This, 
however,  was  not  done,  and  all  the  "  tame  "  ones,  having  some- 
thing on  their  backs,  might  thereby  be  affected  differently  from 
one  confined  only  by  one  "  foot." 

The  performances  may  be  divided  into  two  classes :  first,  by 
fleas  attached  to  a  movable  object ;  and  second,  by  fleas  attached 
to  an  immovable  object.     The  former  (with  one  exception)  are 
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employed  in  pulling,  pushing,  or  carrying  some  object  about. 
This  portion  of  the  exhibition  in  a  genuine  exposition  of  the  very 
extraordinary  strength  in  proportion  to  its  size,  which  is  pos- 
sessed by  this  little  insect.  Small  and  beautifully  executed 
models  of  horse-cars,  vessels,  coaches,  a  wheelbarrow,  butterfly, 
etc.,  are  pulled  about,  each  by  a  single  flea  attached  firmly  to  a 
minute  j>ole  or  wire,  exti*nding  from  or  under  the  object.  Small 
bits  of  silk,  tissue  paper  or  other  light  material  are  attached  to 
the  knot  on  the  flea's  back,  and  by  courtesy  are  termed  dresses, 
or  equestrians  as  the  case  may  be. 

The  proprietor  states  that  the  weight  of  a  flea  is  about  0.05  of 
a  grain,  or,  if  well  fed,  0.1  grain.  He  states  that  the  model  of 
the  street  car  exhibited  weighs  one  hundred  and  twenty  grains 
or  about  twelve  ImndrtKl  times  the  weight  of  the  flea  which  drags 
it.  Whether  these  figures  be  precisely  accurate  or  not,  it  is  a 
very  remarkable  effort  for  so  small  a  creature.  Vigorous  s|>eci- 
mens  are  said  to  occur  which  are  able  to  pull  even  a  considerably 
larger  weight. 

The  fleas  from  dogs  are  less  strong  than  the  human  parasite, 
and  require  more  frequent  feeding.  The  ordinary  flea  will  re- 
main four  da}*^,  it  is  said,  without  injury  for  want  of  nourish- 
ment, and  will  live  for  weeks,  though  diminishing  in  weight, 
lliey  are  said  to  live  about  a  year  ;  the  performers  average  eight 
months,  but  one  is  recorded  by  the  proprietor  as  having  lived 
twenty-three  months  in  his  possession,  the  last  two  of  which  were 
passed  in  a  state  of  great  weakness. 

It  was  noticeable  that  the  surface  over  which  the  fleas  dragged 
their  burdens  was  composed  of  compact  blotting  paper  on  which 
their  booklets  took  goixl  hold,  and  tliat  wlienever  the  perform- 
ance of  any  one  individual  was  not  going  on,  the  particular  ob- 
ject to  which  it  wiis  attached  was  laid  on  its  side,  or  so  that  the 
insect  was  left,  feet  in  air,  where  it  could  not  exhaust  itself  by 
unnecessary  efforts.  I  think  that  the  absence  of  any  proof  of  ed- 
ucation in  the  above  cases  is  quite  plain. 

In  the  second  class  of  cases  the  efforts  made  by  the  flea  to 
esoipe  are  precisely  the  same,  but,  being  fixed  itself,  it  must  nec- 
essarily show  its  power  by  traction  upon  some  movable  object 
or  by  aimless  gesticulations  in  the  air. 

Generally  the  insect  is  attached  to  a  sort  of  style  or  wire 
in  a  perpendicular  (xisition  with  the  head  uppermost  and  the 
limbs  extended  horizontally.  Usually  it  will  remain  quiet,  but 
if  disturbed  by  the  vibration  of  its  wire«  as  produced  by  knock- 
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ing  on  the  table,  it  will  work  its  limbs  about,  seeking  something 
to  take  hold  of.  If,  then,  segments  of  finest  wire,  fans  of  tissue 
paper,  or  other  representations  of  objects  in  miniature  are  at- 
tached to  its  fore  "  feet,"  we  shall  have  it  apparently  brandishing 
a  stick  or  sword,  fanning,  performing  on  a  musical  instrument, 
etc.,  all  of  which  is  much  more  clearly  seen  with  the  aid  of  a 
lively  imagination. 

Two  fleas  furnished  with  segments  of  finest  wire  on  their  fore 
"feet,"  and  placed  with  their  ventral  sides  so  near  that  the 
mimic  swords  can  touch,  but  not  the  insects'  feet,  give  a  repre- 
sentation of  a  duel  not  much  worse  than  that  usual  in  most 
theatres.  In  their  struggles  to  reach  the  adjacent  object,  it 
would  be  strange  if  the  little  wires  did  not  clash  occasionally. 

"  Madame  Lenormand,"  "  Rebekah  at  the  Well,"  and  a  flea 
turning  a  miniature  windmill  are  brought,  each  on  its  perch,  so 
near  an  endless  chain  of  ingeniously  minute  workmanship,  that 
their  booklets  catch  in  the  links,  and  they  eagerly  seize  the  op- 
portunity of  pulling  themselves,  as  they  suppose,  away  from 
their  bonds.  The  only  result  is  that  a  little  pointer  turns  to  a 
number  on  a  dial,  a  little  bucket  comes  out  of  a  well-curb,  or  the 
mill  goes  round.  A  similar  but  horizontally  applied  motion 
propels  a  little  merry-go-round. 

The  most  amusing  and,  at  first,  most  incomprehensible  of  the 
various  performances,  is  that  of  the  dancing  fleas.  The  orchestra 
are  placed  above  a  little  music-box,  whose  vibrations  cause  them 
to  gesticulate  violently  for  a  few  moments,  fastened  as  they  are 
to  their  posts.  Below  them  several  pairs  of  fleas  (fastened  by  a 
little  bar  to  each  other  in  pairs,  those  of  each  couple  just  so  far 
apart  that  they  cannot  touch  each  other)  are  apparently  waltz- 
ing ;  an  inspection  shows  that  the  two  composing  each  pair  are 
pointed  in  opposite  ways ;  each  tries  to  run  away,  the  *'  paral- 
lelogram of  forces  "  is  produced  ;  the  forward  intention,  converted 
to  a  rotary  motion,  ludicrously  imitating  the  habits  of  certain 
higher  vertebrates. 

I  have  sketched  the  plan  of  the  performance,  and  it  will  be 
noticed  that  there  is  nothing  in  it  which  cannot  be  explained  on 
the  hypothesis  with  which  we  set  out,  namely,  that  all  the  effects 
produced  may  be  the  result  of  the  natural  efforts  of  the  insect  to 
escape,  the  burden  of  proof  being  with  those  inclined  to  a  con- 
trary opinion.  Whatever  the  result  to  our  opinion  of  the  flea's 
mental  powers,  one  can  hardly  avoid  admiring  the  ingenuity 
with  which  the  "  stage  property  "  has  been  fitted  to  its  purpose, 
and  the  beauty  of  the  models  and  apparatus. 
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Tlie  exhibitor  claims  to  feed  his  swarm  on  his  own  arm,  which 
exhibited  a  Rufficiencv  of  punctures.  His  whole  company  may 
be  packed  into  a  shaving-box  and  put  in  his  coat-tail  pocket. 
He  claims  to  have  originate!  the  exhibition  forty  years  ago. 
Some  of  the  anecdotes  in  his  little  pamphlet  arc  amusing  enough, 
and  we  find  the  following  contributions  to  the  Natural  History  of 
the  Flea. 

*'  The  flea  may  be  esisily  dissected  in  a  drop  of  water,  and  by 
this  means  the  stomach  and  bowels  may  bo  plainly  discovered, 
with  the  veins  and  arteries'*  (!)  Their  ^^  amazing  motion  is  per- 
formed by  means  of  the  great  elasticity  of  their  feet,  the  articu- 
lation of  which  are  so  many  springs,  in  accordance  with  the  ex- 
alted and  lofty  aspirations  of  the  insect.*'  And  finally,  '*  Take 
a  well  fed —  ((Viwrx)  and  a  starved  flea,  and  place  them  under  a 
glass  together,  and  you  will  be  aflorded  an  amusing  spei^tacle. 
The  flea  as  soon  as  he  perceives  the  pursy  condition  of  the  bug 
will  hop  u|M)n  its  back,  and,  in  spite  of  the  hitter's  struggles  to 
throw  him  ofT,  will  succeed  in  extracting  the  blooil  from  tin*  bug's 
body,  lesiving  it  in  quite  a  lean  condition,  while  the  flea  becomes 
round,  plump,  and  happy,  after  its  beneficial  ride." 


THE  GIANT  lURDS  OF  NEW  ZEALAND. 

BY    I.    C.     RrSSELL. 

/\F  the  many  remarkable  a<lditions  that  New  Zealand  has 
^^  made  to  the  various  branches  of  natural  science,  none  have 
attracted  great<3r  attention,  or  calle<l  forth  more  exclamations  of 
wonder,  than  the  remains  of  the  giant  birds  that  at  no  very  dis- 
tant day  inhabited  those  antipodal  islands. 

In  order  that  we  may  more  fully  understand  the  bearings  and 
relations  of  our  subject,  let  us  glance  for  a  moment  at  tlie  pres- 
ent inhabitants  of  New  Zealand,  many  of  which  are  very  strange 
and  interesting.  Aside  from  the  aborigines,  who  are  an  offshoot 
of  the  ancient  Polynesian  family,  the  flrst  feature  that  attracts 
our  attention  is  the  toUil  absence  of  land  mammals.  The  dog 
and  a  small  spc^cies  of  rat  are  sometimes  spoken  of  as  being 
natives  of  New  Zealand,  but  they  more  likely  accompanied  the 
aborigines  in  their  wanderings,  or  were  introduced  by  the  earlier 
voyagers.  The  reptiles  are  almost  as  great  strangers  in  those 
islands  sis  are  the  mammals,  being  only  represented  by  a  few 
species  of  harmless  lizards,  which  are  very  plentiful  in  individ- 
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howeTer«  in  many  parts  of  the  country.  The  position  filled 
by  die  mammals  in  other  lands  is  there  occupied  by  the  feath- 
ered tribes,  which  reached  a  surprising  development,  not  only  in 
dfte  living,  but  more  markedly  in  the  extinct  fauna. 

Xew  Zealand  is  geologically  very  old,  and  probably  the  rem- 
omi  of  a  large  continent  that  has  now  mostly  disappeared  be- 
neath the  sea ;  its  connection  with  other  lands  seems  to  have 
been  severed  before  the  appearance  of  mammals  on  the  earth* 
The  biids  being  the  highest  form  of  life  on  the  ancient  continent, 
became  concentrated  on  the  remaining  islands,  which  retained 
many  unique  and  peculiar  forms  unknown  in  other  portions  of 
the  globe. 

Like  all  the  islands  of  the  southern  hemisphere,  the  shores  of 
New  Zealand  are  visited  by  immense  numbers  of  the  widely- 
spne^id  sea-bird3«  including  the  great  albatross,  the  largest  bird 
that  flies.  On  the  land  there  are  many  varied  and  beautiful 
forms,  including,  as  in  other  countries,  hawks,  owls,  pigeons, 
ducks,  etc.,  together  with  a  large  number  of  smaller  birds,  as 
thrushes,  starlings,  and  honey-eaters ;  among  the  last  is  found 
the  beautiful  tui  or  parson  bird,  as  it  is  often  called  from  the 
two  tufts  of  white  feathers  on  the  throat.  Besides  these  there 
are  other  remarkable  birds,  some  of  which  are  very  poor  of  flight, 
and  still  others  that  are  wingless,  which  are  peculiar  to  New 
Zealand,  and  of  special  interest. 

Among  the  numerous  parrots  the  most  curious  is  the  kakapo, 
a  large  green  bird,  that,  contrary  to  the  usual  habits  of  its  tribe, 
lives  on  the  ground,  and,  having  very  poorly  developed  wings, 
seldom  takes  to  flight ;  as  it  is  unable  to  escape  from  its  enemies, 
or  procure  its  food  in  the  usual  way,  it  remains  concealed  during 
the  day  in  the  crevices  of  the  rocks,  and  is  most  active  during  the 
night. 

The  rails  afford  a  number  of  interesting  species,  among  which 
are  the  weka  and  the  pukeko,  as  they  are  called  by  the  natives ; 
these  were  both  very  abundant  at  one  time,  but  are  now  becom- 
ing scarce.  The  weka,  or  wood  hen,  is  about  the  size  of  a  com- 
mon fowl,  of  a  yellowish-brown  color,  and  inhabits  the  forest  and 
fern  thickets.  Its  peculiarity  is  the  almost  total  lack  of  wings, 
these  being  very  rudimentary  and  useless  for  flight.  The  weka 
is  the  most  common  of  the  brevipennate  birds  of  New  Zealand, 
which  approach  in  their  habits  the  character  of  the  lower  mam- 
mals. The  Notornis  is  another  wingless  rail,  that  is  especially 
interesting,  as  but  two  individuals  are  known,  which  are  supposed 
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to  be  the  last  of  tlieir  race ;  one  of  these  was  captured  on  the 
west  coast  of  the  South  Island  and  is  now  among  the  treasures 
of  the  British  Museum. 

Tlio  true  wingless  birds  of  New  Zealand,  however,  are  the 
kiwis,  of  which  four  species  are  known  ;  all  of  these  are  totally 
incapable  of  flight,  being,  as  their  scientific  name  (^Apteryx)  im- 
plies, without  wings ;  they  have,  however,  the  merest  rudiments 
of  wings,  that  can  be  felt  underneath  the  feathers.  The  kiwis, 
although  at  one  time  quite  abundant  and  used  by  the  natives 
for  food,  are  now  the  most  unique  and  rarest  birds  in  New  Zea- 
land and  probably  the  strangest  of  living  birds.  The  kiwis  are 
small  for  the  order  to  which  they  belong,  the  Cursores,  which  in- 
cludes the  ostrich,  emu,  cassowary,  etc.,  the  smaller  ones  being 
from  fifteen  to  twenty  inches  high,  while  the  largest,  the  roa- 
roa  (^.  maxima)^  is  the  size  of  a  small  turkey.  They  all  have 
strong,  well  developed  legs,  depending  on  their  speed  for  sjifety  ; 
and  long  bills,  which  they  thrust  among  the  decayed  leaves  and 
fern-roots  in  quest  of  the  grubs  and  insects  tiiat  constitute  their 
food.  Like  the  kakapo,  they  seek  their  food  at  night,  as  they 
are  then  exposed  to  fewer  enemies.  As  is  common  with  the 
cursorial  birds,  the  kiwis  have  a  loose,  hair-like  plumage  of  a 
dull  brown  or  gniy  color.  Being  without  wings  or  tail  they 
have  a  very  odd  appearance,  looking  like  a  ball  of  feathers,  to 
which  are  appended  two  stout  legs  and  a  long  bill.  We  must 
not  fail  to  notice  tiie  size  of  the  kiwi^s  egg,  wiiich  is  monstrous 
when  compared  with  the  size  of  the  bird,  being  about  five  inches 
in  length  and  weighing  usually  over  thirteen  ounces,  or  one 
quarter  as  heavy  as  the  parent  bird.  Like  the  other  short-winged 
birds  of  New  Zealand,  the  kiwis  are  fast  becoming  exterminated, 
not  only  by  the  natives,  but  also  by  their  new  enemies,  the  dogs, 
cats,  and  nits,  tiiat  iiave  accompanied  the  white  man.  Wherever 
the  country  has  been  settled  by  Euro|>eans  the  kiwis  have  dis- 
appeared, and  are  now  found  only  in  the  wild  and  little-known 
region  along  the  west  coast  of  the  South  Island. 

Science  in  her  survey  of  the  earth  has  shown  that,  as  with 
the  trees  and  flowers,  the  various  orders  of  animal  life  are 
grouped  in  distinct  geographical  provinces,  in  which  certain 
ty[>es  predominate.  Not  only  does  this  grouping  hold  good  for 
the  animals  of  to-day,  but  embraoos,  also,  the  later  geological 
ages,  and  shows  that  the  ancient  forms  frequently  far  surpassed 
their  modern  descendants  in  size.  Thus,  in  South  America, 
where  the  little  armadillos  and  the  sloths  have  their  home,  the 
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geologist  has  brought  to  light  the  remains  of  the  huge  Meg- 
atherium, that  exceeded  the  elephant  in  size,  and  other  giant 
edentates,  that  inhabited  the  same  land  in  Tertiary  times.  In 
tlie  same  marked  manner  the  marsupials  which  inhabit  Australia 
and  Tasmania,  to  the  exclusion  o£  higher  forms  of  life,  were  pre- 
ceded by  animals  of  the  same  structure,  but  greatly  exceeding 
in  size  the  kangaroo  and  the  wombat  of  to-day.  The  same  con- 
nection holds  good  between  the  living  and  extinct  carnivores  of 
Asia,  and  with  the  ruminants  of  North  America.     Id  Xew  Zea- 


land we  find  the  little  wingless  kiwi  preceded  by  a  host  of  giants 
bearing  the  same  genenil  form,  but  whose  ponderous  frames  ap- 
proached that  of  the  elephant  in  tlieir  development ;  huge  wing- 
less birds,  many  of  them  being  ten  or  twelve  feet  in  height,  and 
far  exceeding  in  size  and  strength  the  African  ostrich,  the  largest 
of  living  birds.  These  giant  birds,  that  surpass  in  strangeness 
the  fabulous  rocs  of  Arabian  story,  were  plentiful  in  New  Zea- 
land at  no  very  distant  time,  and  are  known  to  the  natives  as 
the  moa,  and  have  been  grouped  by  science  in  two  genera,  Dm- 
ornit  and  Palapteryz. 

1  From  Tennej'a  Elements  orZoologj. 
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It  was  the  writer's  good  fortune  while  stationed  at  Queenstown, 
N.  Z.,  in  connection  with  the  United  States  Transit  of  Venns 
Expedition,  to  obtain  some  of  the  interesting  remains  of  these 
huge  birds  from  a  cave  that  we  discovered  on  one  of  the  lower 
mountains  overlooking  Lake  Wakatipu.  Immediately  back  of 
Queenstown  rises  a  hill,  as  it  is  called  in  that  land  of  snowy 
mountains,  over  two  thousand  feet  high  ;  sepanited  from  Mount 
Ben  Ix)mond  by  a  deep  narrow  valley,  the  sides  of  which  are  very 
steep,  in  some  places  forming  beetling  ctiiTs  that  are  inaccessible 
even  to  the  wild  goats.  It  was  on  the  si<le  of  this  narrow  valley, 
eighteen  hundred  feet  from  the  base  of  the  hill,  that  the  Moa 
Cave,  as  we  named  it,  was  found.  Soon  after  arriving  at  Queens- 
town we  heard  of  the  existence  of  a  cave  on  that  portion  of  the 
hill  and,  procuring  a  guide,  we  visited  it.  This  cave  extended 
into  the  side  of  the  hill  for  a  distance  of  fifty  or  seventy-live  feet, 
but  we  found  little  in  it  of  interest,  except  a  few  feathers,  which 
we  believe  on  good  authority  to  be  those  of  the  extinct  moa, 
indicating  that  this  cave  was  very  likely  inhabited  at  one  time 
by  that  bird.  Proceeding  up  the  hill  to  search  for  other  caves, 
we  soon  came  to  a  long  crevice  in  the  rock,  from  two  to  three 
feet  wide,  the  sides  of  which  were  overgrown  with  ferns ;  upon 
parting  these  and  looking  down,  I  could  see  the  bottom  of  the 
cave,  which  descended  obliquely,  and  there  to  my  great  <lelight 
I  sjiw  a  large  bone  projecting  from  the  dirt,  some  twenty  feet 
below.  I  lost  no  time  in  descending  the  crevice  and  securing  the 
prize,  which  I  found  to  be  a  huge  metatarsal  bone  of  Dinomi$ 
robustuB^  measuring  17.5  inches  in  length,  and  6.8  inches  in  cir- 
cumference at  the  smallest  portion  of  the  shaft  >  on  further  search 
its  companion  was  found,  also  a  large  portion  of  the  tibia  and 
some  of  the  vertebra;  of  the  s<ime  individual.  Although  careful 
search  was  made  we  were  unable  to  find  the  remaining  bones  of 
the  skeleton,  and  were  at  a  loss  to  know  what  had  btH;c»me  of  them. 
These  bones  were  all  well  preserved,  and  seenHnl  to  have  lost  a 
great  part  of  their  animal  matter. 

On  continuing  our  exploration,  we  found  that  the  cave  first 
discovered  joined  another  and  still  dee|H»r  one ;  into  this  we  de- 
scended with  the  aid  of  a  rojx»,  and,  groj)ing  our  way  along  for 
about  a  hundred  feet,  were  rewarded  by  finding  more  bones  of 
the  moa.  In  the  extreme  end  of  this  cave  and  mingled  with 
dirt,  that  had  evidently  fallen  from  above,  we  obtained  a  number 
of  bones  belonging  to  two  or  three  individuals.  As  the  cave  at 
this  point  was  quite  narrow,  the  earth  had  to  be  carried  back  to 
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a  wider  portion,  which,  together  with  the  small  space  in  which 
to  work,  made  the  task  difficult ;  we  were  rewarded,  however,  by 
finding  a  well-preserved  femur  of  a  smaller  species  of  moa,  prob- 
ably Dinornis  didiformu^  and  also  a  perfect  sternum,  perhaps  be- 
longing to  the  same  skeleton,  measuring  seven  inches  in  length 
by  five  in  breadth,  formed  of  a  single  strong,  somewhat  curved 
plate  of  bone,  without  any  indication  of  a  keel,  thus  forming  a 
striking  contrast  with  the  strongly  keeled  sternum  of  the  eagle  and 
other  birds  of  flight.  The  most  interesting  relics  that  were  found 
in  the  cave  were  fragments  of  the  egg-shell  of  these  same  birds ; 
the  largest  piece  was  about  five  inches  long  by  three  in  breadth, 
and  but  slightly  changed  by  its  long  stay  in  the  cave ;  these 
fragments  were  about  the  twentieth  of  an  inch  thick,  and  cov- 
ered irregularly  with  punctures.  The  largest  piece  being  placed 
upon  an  ostrich  egg  shows  it  to  have  belonged  to  a  very  much 
larger  egg.  A  nearly  perfect  egg  of  the  moa,  discovered  some 
years  ago,  was  about  ten  inches  long  by  seven  in  breadth,  so 
large  that  "  a  hat  would  make  a  good  egg-cup  for  it." 

In  addition,  we  found  in  our  Moa  Cave  some  small,  slim  bones 
which  are  probably  portions  of  the  skeleton  of  a  kiwi ;  and  also 
an  imperfectly  ossified  bone,  about  an  inch  long,  lying  with  th^ 
fragments  of  egg-shell ;  this  we  were  inclined  to  think  belonged 
to  the  "  chick  "  that  was  once  inside  of  the  moa's  egg,  the  frag- 
ments of  which  we  had  obtained. 

The  cave  where  these  bones  were  found  was  one  of  a  series  of 
nearly  parallel  rents,  that  followed  for  some  distance  the  base  of 
a  precipice  some  two  or  three  hundred  feet  high,  and  had  evi- 
dently been  formed  by  the  falling  away  of  a  portion  of  the  hill- 
side, which  is  composed  of  mica-schist.  That  the  bones  were 
introduced  from  above,  either  by  being  washed  in,  or  by  the 
birds  falling  into  the  crevices,  seems  evident,  for  the  caves  were 
too  narrow  and  too  difficult  of  access  to  be  inhabited  by  a  bird 
as  large  as  the  moa.  That  some  of  the  bones  fell  from  above  is 
clearly  shown  by  the  fact,  that  one  huge  femur  had  been  caught 
between  the  side  of  the  cave  and  a  fragment  of  rock  which  had 
fallen  in  but  was  too  large  to  reach  the  bottom  ;  this  bone  was 
held  so  firmly  that  it  was  with  considerable  difficulty  we  secured 
it. 

There  is  little  doubt  that  the  moa  roamed  over  those  mount- 
ains after  they  had  received  their  present  form,  and  the  finding 
of  their  remains  in  such  an  inaccessible  place,  shows  that  huge 
as  those  birds  were,  they  yet  possessed  considerable  activity,  for 
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it  was  no  easy  climb,  even  for  a  person  accustomed  to  the  work, 
to  reach  our  moa  cave.  Wo  also  heard  of  a  cave  in  which  moa 
bones  had  been  found,  at  a  still  greater  elevation  among  the 
Hector  Mountiiins,  on  the  east  shore  of  I^ake  Wakatipu.  Other 
moa  bones  were  obtained  from  a  cave,  but  a  few  feet  above  the 
waters  of  the  lake  and  lower  than  some  of  the  lake  terract^s. 

The  former  existence  of  gigantic  birds  in  New  Zealand  was 
first  made  known  in  1839,  when  a  few  fragments  of  their  remains 
found  their  way  into  the  hands  of  scientific  men  in  England.  Not 
long  afterwards,  Mr.  Waiter  Manti*.ll  made  his  well-known  dis- 
covery of  moa  bones  on  the  east  coast  of  the  South  Island. 
This  extensive  collection  passed  into  the  possession  of  the  British 
Musi'um,  and  furnished  Professor  Owen  with  the  material  for 
his  splendid  study  of  these  remains,  wliicli  were  grouped  under 
two  genera,  Dinornis  and  Palapteryx^  and  these  again  subilivided 
into  numerous  species.  The  specific  distinctions  are  somewhat 
ditTicult  to  trace,  as  the  bones  vary  in  size ;  the  smallest  metatar- 
sal bone  in  our  collection  measures  7.5  inches  in  length  and  8 
inches  in  least  circumference,  while  the  corresjmnding  measure- 
ments of  the  metatarsal  l>one  of  Dinorni%  giganteu9  are  18.5  and 
5.5  inches  respectively,  —  the  tibia  of  the  same  bird  being  three 
feet  in  length  ;  between  these  limits  there  is  an  almost  complete 
gradation  in  the  size  of  the  species. 

In  later  years  numerous  discoveries  of  these  remains  have  been 
made,  both  on  the  North  and  South  Island,  and  from  deposits 
along  the  shore  that  are  swept  by  the  tides,  to  an  elevation  of 
five  thousand  feet  or  more  amid  the  Southern  Alps. 

One  of  the  most  remarkable  deposits  yet  discovered  was  at 
Hamilton,  Otago,  where  from  an  area  of  about  seven  hundred 
square  feet,  three  and  one  half  tons  of  moa  bones  were  obtained, 
for  the  Otago  Museum.  As  a  great  number  of  bones  were  too 
much  decayed  to  be  collected,  this  amount  indicates  only  about 
one  half  of  the  total  quantity  contained  in  this  limited  de[K>8it. 
These  bones  were  found  litt»rally  packtKl  down  in  bulk,  entirely 
H4»parated  from  each  other,  and  mixeil  indiscriminately  through- 
out the  deposit.  The  place  in  which  they  were  found  seems  at 
one  time  to  have  been  a  lagoon  surrounding  a  spring,  to  which 
the  moas  resorted  in  great  numbers,  the  bones  of  those  that  died 
being  scattered  and  trampled  down  by  the  living  birds.  To- 
g»*ther  with  the  moa  bones  were  found  the  remains  of  an  extinct 
goose*,  and  also  of  an  eagle  that  once  lived  in  New  Zealand.  The 
reason  for  the  moas  collecting  and  dying  in  such  numbers  at  tliis 
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imf  jix*aIhT  B  obscure  ;  it  has  been  suggested  by  Mr.  Booth,  the 
CHer-niDir  of  the  fossils,  that  it  was  owing  to  a  refrigeration  of 
abiDiSi^  the  birds  collecting  in  this  spring  for  warmth  as  the 

Lu^r^  tKcamae  more  cold.  Dr.  Hochstetter  also  obtained,  dur- 
:£  hi5  Tiiic  to  New  Zealand,  valuable  moa  skeletons  from  lime- 
i&:iDe-  <»T<es  in  the  South  Island.  These  skeletons  were  found  be- 
aiaidt  dep»>§it5  of  stalagmite,  and  were  entire,  showing  that  these 
eiz«i$  inhabited  the  caves  and  had  retired  there  for  refuge  when 
^sAzh  overtook  them.  Together  with  these  skeletons  the  ossified 
z^zc?  of  the  trachea  were  found,  and  also  little  heaps  of  smoothed 
ytcibles.  "  moa-stones,"  which  had  been  swallowed  by  the  moa 
wr>  &9S5t  digestion,  in  the  same  manner  as  the  domestic  fowl  swal- 
k-v?  sand  and  gravel. 

Thr  remains  of  these  gigantic  birds  are  not  only  found  in 
and  recent  river  deposits,  but  also  scattered  over  the  sur- 
of  the  country  ;  although  it  is  somewhat  uncommon  to  find 
ibem  thus  exposed  at  the  present  time,  yet  in  the  early  days  of 
the  (»lonists  they  were  quite  abundant,  and  the  little  heaps 
<.i  -  moa-stones  "  were  frequently  found  beneath  the  ferns.  Some 
years  since  Dr.  Hector  observed,  near  Lake  Wakatipu,  over 
thirty  skeletons  of  the  moa  lying  at  the  foot  of  a  cliff,  in  the 
shelter  of  which  they  seem  to  have  sought  refuge  from  the  stoim 
that  destroved  them. 

Remains  of  moa  bones,  and  also  fragments  of  the  egg-shells  of 
the  same  birds  have  been  found,  showing  the  action  of  fire,  and 
mingled  with  the  charred  bones  of  men  and  dogs  in  the  ancient 
kitchen-middens  of  the  New  Zealanders.  The  large  bones  are 
also  found  broken  open  as  if  to  obtain  the  marrow  ;  and  the  egg- 
shells have  been  found  in  the  graves  of  the  aborigines.  Many 
other  facts  have  been  brought  to  light  by  the  scientific  men  who 
have  labored  in  New  Zealand,  proving  that  the  moa  still  existed 
on  those  islands  after  their  settlement  by  man,  who  introduced 
a  new  and  higher  element  into  the  '*  struggle  for  existence  "  that 
resulted  in  the  extermination  of  the  moa. 

There  is  but  little  doubt  that  the  moa,  which  was  once  so  abun- 
dant in  New  Zealand,  furnished  the  principal  food  of  the  natives 
as  they  increased  and  occupied  the  land.  This  is  the  more  evi- 
dent when  we  remember  that  those  islands  furnish  little  that  is 
sufficiently  nutritious  to  serve  as  food  for  man.  Nothing  like 
the  delicious  berries  and  larger  fruits  that  abound  in  our  own 
country  are  found  in  New  Zealand.  The  food  of  the  natives,  at 
the  time  of  the  discovery  of  those  islands,  was  confined  to  a  kind 
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of  Bweot  potato,  which  they  had  brought  with  them  in  their  em- 
igration, the  succulent  root  of  a  fern  (^Pterie  eeculentd)^  which, 
although  abundant,  is  exceedingly  indifferent  food,  together  with 
shell-Ksh.  To  these  were  added  the  flesh  of  birds,  especially  of 
the  ^^  mutton  bird  *'  (^Puffinue  friViV),  and  of  seal  and  fish  ;  then, 
t(x),  the  scanty  board  w:ia  filled  out  with  human  flesh.  It  is  not 
without  reason,  therefore,  that  a  bird  so  large,  and  furnishing  so 
much  food  as  the  moa,  should  be  eagerly  sought  after  by  the 
Maoris,  and,  being  unable  to  fly,  and  unlike  the  ostrich,  having 
no  desert  to  flee  to,  soon  became  extinct. 

The  Kuggestion  of  Hochstetter  that  it  was  only  after  the  ex-  ,^ 
termination  of  the  moa,  and  the  consequent  scarcity  of  animal 
food,  that  the  New  Zealanders  were  driven  to  cannibalism,  is  full 
of  significiince. 

There  are  uncertain  indications  that  New  Zealand  was  inhab- 
ited by  an  older  people  than  the  present  aborigines,  a  race  of 
"  black  fellows,"  as  the  Maoii  traditions  state,  who  were  exter- 
minateil  by  the  more  warlike  Polynesians.  Some  consider  this 
older  nice  as  the  true  moa  hunters,  who  exterminated  those 
giant  birds  many  hundred  years  ago ;  the  active  search  that  is 
npw  being  made  in  the  ancient  cave  dwellings  of  New  Zealand, 
it  is  expected,  will  throw  more  light  on  this  interesting  subject 

llie  adventures  yf  the  New  Zealand  moa  hunters,  armed 
with  S{>ear8  and  implements  of  stone,  to  whom  the  use  of  the 
bow  was  unknown,  must  have  equaled  in  wildness  and  danger 
the  struggles  of  the  Neolithic  hunters  of  Europe  w^ith  the  cAve  ■ 
bear  or  the  fierce  aurochs.  What  wild,  weird  scenes  those  deep 
valleys  of  the  Southern  Alps  must  have  witnessed,  when,  after 
the  successful  hunt,  the  natives  gathered  about  their  camp-fires, 
that  lit  up  their  dark  tattooed  faces  and  slione  on  the  strange 
vegetation  around,  to  feast  on  the  flesh  of  the  moa,  or  [>artake 
of  its  huge  eggs,  roasted  on  the  hot  stones  of  the  oven  ! 

How  long  these  birds  have  been  extinct  is  as  yet  unsettled. 
The  fact  that  the  bones  are  found  so  plentifully,  often  lying  ex- 
posed on  the  surface  of  the  ground,  and  also  the  fresh  condition 
of  many  of  the  remains,  some  of  which  still  retain  the  dried 
muscles  and  feathers  attached,  show  that  the  moa  lived  at  a  very 
recent  date,  geologically  speaking.  The  Maoris,  however,  with 
whom  we  conversed  while  in  New  Zealand,  although  some  of 
them  were  cannibals  in  their  youth,  had  never  heard  of  these 
birds  as  living,  not  even  through  the  traditions  of  their  ancestors. 
Some  of  the  old  legends  of  the  natives,  still  extant,  do  contain, 


20  The  Giant  Birds  of  New  Zealand.  [January, 

however,  references  to  the  moa ;  it  is  stated  that  their  long 
plumes  excelled  in  beauty  the  crest  of  the  white  heron,  ^which 
is  so  highly  prized  by  the  Maoris. 

That  the  moa  not  only  inhabited  New  Zealand  in  great  num- 
bers, but  also  exhibited  great  variety  among  themselves,  is  shown 
by  the  di£Perences  in  the  size  of  the  vast  number  of  remains  that 
have  been  collected.  While  the  larger  bones  of  Dinorni9  ele- 
phantopus  were  short  and  exceedingly  thick  and  ponderous,  the 
femur  measuring  nearly  eight  inches  in  circumference  at  the 
smallest  portion  of  the  shaft,  the  corresponding  bones  of  />• 
gracilis  were  longer  and  comparatively  slim,  indicating  a  bird  of 
more  elegant  proportions.  The  largest  of  the  moas,  D,  giganteuSy 
that  stood  full  ten  feet  high  in  its  natural  position,  and  could 
reach  to  a  much  greater  height,  presents  a  great  contrast  to 
the  smallest  of  these  birds  with  which  we  are  acquainted,  which 
could  not  have  been  taller  than  a  large  turkey. 

We  have  but  to  greatly  exaggerate  in  our  fancy  the  general 
form  of  the  wingless  and  tailless  kiwi,  to  have  an  accurate  idea 
of  their  ancient  representative.  The  moa  was  not  furnished, 
however,  with  the  long,  slim  bill  that  the  kiwi  uses  so  adroitly 
in  probing  the  earth  in  quest  of  worms,  but  possessed  a  much 
shorter  and  stronger  bill,  indicating  a  more  strictly  vegetable 
diet.  Its  principal  food  was,  probably,  the  root  of  the  Pteris 
esculenta^  which  it  could  easily  tear  up  with'  its  powerful  claws. 

Besides  the  various  species  of  Dinornis  and  Palapteryx,  the 
.  remains  of  numerous  other  fossil  birds  have  been  found,  not  ap- 
proaching these  in  size,  however  ;  they  include  species  of  Apteryx, 
penguin,  albatross,  parrot,  goose,  etc.,  showing  that  the  feathered 
tribes  have  long  been  the  rulers  in  New  Zealand. 

During  the  past  few  years  so  much  interest  has  been  taken  in 
these  fossils  that  they  have  found  their  way  into  neai'ly  every 
public  museum  iii  the  world.  Next  to  the  colonial  museums  of 
New  Zealand,  the  finest  collection  of  moa  skeletons  is  to  be 
found  at  the  American  Museum  in  Central  Park,  which  consists 
•of  a  large  number  of  mounted  skeletons  of  different  species,  in- 
cluding the  giant  of  them  all,  the  Dinornis  gig anteus^  the  skeleton 
of  which  stands  about  ten  feet  high ;  this  colossal  bird,  if  living 
and  striding  along  the  muddy  shore  of  some  sheltered  bay,  would 
leave  tracks  in  the  mud  as  huge  as  those  which  excite  the  won- 
der of  the  geologist  from  the  triassic  sandstone  of  Connecticut 
and  New  Jersey.  Other  skeletons  of  the  moa  may  be  seen  at  the 
Smithsonian  Institution  in  Washington,  and  in  the  Geological 
Museum  of  the  School  of  Mines,  Columbia  College,  New  York. 
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While  consiiloring  tho  extinct  birds  of  New  Zoaland,  it  may 
not  be  uninteresting  to  our  readers  to  turn  their  attention  bri(*fly 
to  the  i.sland  of  Mauritius,  tho  home  of  the  do<Io,  which  is  situ- 
ateil  about  a  thousand  miles  eiistward  of  the  coast  of  Africa,  and 
together  with  its  ikssociated  islands  presents  many  features  anal- 
ogous to  the  life  of  New  Zealand.  Tlio  Dutch  navig:itors,  while 
making  their  earlier  voyages  to  the  Indies  by  the  new  passage 
around  the  Ca|>e  of  Good  Hope,  found  on  tliis  uninhabited  island 
large  numbers  of  the  clumsy,  wingless  birds  that  have  received 
the  name  of  the  dodo.  This  bird  which  was  related  in  structure 
to  the  pigeons,  wiis  of  about  fifty  pounds  in  weight ;  being  totally 
incapable  of  flight  and  very  clumsy,  it  fell  an  easy  victim  to  the 
sailors,  who  killed  it  in  great  numbers.  Owing  to  the  persecu- 
tion of  man  and  also,  probably,  to  the  depretlations  of  the  ani- 
mals that  ivccompanied  him,  the  dodo  soon  became  exterminated. 
The  only  records  of  its  existence  which  remain  are  a  few  of 
its  bones,  and  the  rude  drawings  and  descriptions  in  the  books  of 
the  Dutch  navigators,  together  with  two  or  three  pictures  sup- 
posed to  have  been  painted  from  life.  Tiie  doilo  furnishes  the 
bi'st-known  example  of  the  extermination  of  a  species  through 
th«  agency  of  man. 

Those  who  would  place  the  extinction  of  the  moa  so  far  in 
the  past  will  do  well  to  consider  the  case  of  the  dodo,  that,  as 
we  have  seen,  abounded  on  its  native  island  scarcely  two  cent- 
uries ago,  but  of  which  we  now  know  but  little  more  than  we  do 
of  the  moa. 

Madagascar,  also,  had  its  huge  wingless  bird,  the  JEpyomis, 
that  equaled  or  even  exceeiled  in  size  the  largest  of  the  moas. 
On  the  island  of  Kodriguez  another  colossal  bird,  the  solitaire, 
was  found,  which,  like  the  dodo,  has  been  exterminated  by  man, 
and  the  same  fate  has  befallen  other  allied  birds  on  the  Isle  of 
BourUm. 

It  is  remarkable  that  all  these  huge  wingless  birds,  including 
also  the  ostrich  and  the  rhea,  are  confined  to  the  southern  hemi- 
sphere, and  still  more  strange  that  so  many  of  the  largest  and 
most  interesting  of  them  should  be  found  only  on  the  widely- 
separated  islands  of  the  Indian  and  Pacific  oceans.  When  and 
how  they  came  to  those  isolated  islands,  or  from  what  ancient 
forms  of  life  derived,  can  only  be  known  when  the  caves  and 
recent  rock  formations  of  tliose  islands  shall  have  been  explored, 
and  the  fragments  of  the  ancient  history  of  these  beings  de- 
ciphered and  translated  by  the  geologist. 
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THE  MIGRATIONS  OF    THE   DESTRUCTIVE   LOCUST 

OF  THE  West. 

BY  A.   S.    PACKARD,   JR. 

T^HE  following  remarks  concerning  the  probable  causes  of  the 
-■"  migrations  of  the  western  locust  are  extracted  from  a  forth- 
coming report  on  this  and  other  injurious  insects  in  Prof,  F.  V. 
Hayden's  Annual  Report  of  the  United  States  Geological  and 
Geographical  Survey  of  the  Territories  for  1875.  The  facts  and 
theories  were  in  part  suggested  by  observations  made  by  myself 
in  Colorado,  Utah,  and  Wyoming,  in  1875,  while  attached  for  a 
few  weeks  to  the  Survey,  and  in  part  by  the  reports  of  Prof.  C. 
V.  Riley,  State  Entomologist  of  Missouri,  and  by  the  statements 
of  Prof.  Cyrus  Thomas,  State  Entomologist  of  Illinois,  and  Hon. 
W.  N.  Byers  of  Denver,  and  others. 

In  dealing  with  this  fearfully  destructive  insect,  which  has  at- 
tracted so  much  notice  from  the  public,  and  in  seeking  for  reme- 
dies against  its  devastations,  it  is  of  prime  importance  to  have  a 
thorough  knowledge  of  its  breeding  places,  the  frequency  and 
extent  of  its  migrations,  and  to  seek  for  the  connection  between 
the  direction  of  the  winds  and  other  meteorological  phenomena, 
and  the  flights  of  the  locust. 

The  locust  is  quite  or  nearly  as  destructive  in  Africa,  Asia,  and 
Southern  Europe,  as  in  this  country,  but  the  laws  of  their  migra- 
tions and  their  connection  with  meteorological  phenomena  have 
never  been  studied  in  those  regions,  and  it  remains  for  the  United 
States,  with  its  Weather  Signal  Bureau,  to  institute  in  connection 
with  the  scientific  surveys  of  the  West  investigations  regarding 
the  nature  of  the  evil,  and  the  best  means  to  overcome  it. 

In  endeavoring  to  trace  the  connection  between  the  migrations 
of  the  locusts  and  the  course  of  the  winds  at  different  months, 
the  writer  has  been  led  into  some  theoretical  considerations 
which  seem  to  be  supported  by  the  facts  presented  in  the  un- 
published report,  and  which  may  be  confirmed  or  disproved  by 
future  investigations. 

Hi»t4)ry  of  the  Migrations  of  the  Locust.  —  The  following  table, 
compiled  from  the  reports  of  A.  S.  Taylor,  the  late  Mr.  B.  D. 
Walsh,  Prof.  C.  V.  Riley,  Prof.  C.  Thomas,  Mr.  G.  M.  Dawson, 
and  the  observations  of  Mr.  W.  N.  Byers,  will  show  the  years 
when  the  locust  was  excessively  abundant  and  destructive  in  the 
different  territories  and  states,  and  also  serve  to  roughly  indicate 
the  frequency  and  extent  of  the  migra^tions  of  the  destructive  lo- 


1877. J  TIU  De$truct%ve  Locmt  qf  ths  We$t.  23 

cust  of  the  West.  The  dates  which  are  starred  are  years  whon 
the  progeny  of  the  locusts  of  the  preceding  year  aboundtnl,  and 
when  in  most  cases  there  were  no  fresh  incursions  from  the  west- 
ward. The  S{)ecie8  referred  to  under  the  head  of  California, 
Wasliington,  and  Oregon  may  be  some  other  than  Caloptenua 
tpretus. 
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This  table  and  the  data  on  which  it  is  based  are  necessarily 
very  imperfect,  owing  to  the  vast  extent  of  the  U>rritory  over 
which  the  locust  swarmed,  and  the  fact  that  the  greater  porti<m 
is  uninhabiteil,  while  the  inhabited  portions  have  been  settled 
only  within  comparatively  few  years. 

The  Theory  of  the  Migrativnn,  —  (1.)  The  immediate  cause  of 
the  miy rations  of  the  locurt  from  its  original  breed in</  places  is 
the  unusual  abundance  of  the  species  during  certain  years.  It 
has  been  found  in  some  cases  that  the  exceptional  years  when  the 
locust  migrates  are  periods  of  unusual  heat  and  dryness,  condi- 
tions unusually  favorable  to  the  excessive  increase  of  insect  life. 
As  may  be  seen  in  the  accounts  of  the  eastern  locust,  the  grass 
army  worm,  the  grain  aphis,  the  chinch  bug,  and  other  less  de- 
structive insects,  when  the  early  part  of  the  season,  the  spring 
and  early  weeks  of  summer,  are  warm  and  dry,  without  sudden 
changes  of  temperature,  insects  abound  and  enormously  exceed 
their  ordinary  numbers.  When  two  such  seasons  occur,  one  after 
the  other,  the  oonditiona  become  still  more  favorable  for  the  undue 
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development  of  insect  life.  Now  it  is  well  known  that  in  the 
Eastern  States  the  summers  of  1860  and  1874,  preceding  the  ap- 
pearance of  the  army  worm  and  grain  aphis,  were  unusually 
warm  and  dry,  and  favorable  not  only  for  the  hatching  of  the 
eggs  laid  the  year  previous,  but  for  the  growth  and  development 
of  the  larvaB  or  young.  Look  now  at  the  conditions  for  the  de- 
velopment of  locust  life  on  the  hot  and  dry  plains,  chiefly  of  Da- 
kota, Montana,  Wyoming,  and  Idaho.  We  have  no  meteorolog- 
ical records  from  these  regions  at  hand,  but  it  is  more  than 
probable  that  the  years  preceding  the  migrations  of  the  locusts 
were  exceptionally  warm  and  dry,  when  the  soil  was  parched 
with  long-sustained  droughts,  as  we  know  that  the  corresponding 
species  east  of  the  Mississippi  River  abounds  during  dry  sum- 
mers following  dry  and  warm  springs. 

Given,  then,  the  exceptional  years  of  drought  and  heat  and  the 
great  extent  of  territory,  and  we  have  as  the  result  vaat  numbers 
of  young  liatched  out.  The  year  previous  having  perhaps  been 
warm  and  dry,  the  locusts  would  abound,  and  more  eggs  than 
usual  would  be  laid.  These  would  with  remarkably  few  excep- 
tions hatch,  and  the  young  soon  consume  the  buffalo  grass  and 
other  herbage,  and  move  about  from  one  region  to  another,  fol- 
lowing often  a  determinate  course  in  search  of  food.  In  this  way 
large  broods  may  migrate  a  long  distance,  from  perhaps  twenty 
to  fifty  miles.  In  about  six  or  seven  weeks  they  acquire  wings. 
Experience  shows  that  the  western  locust  as  soon  as  it  is  fledged 
rises  up  high  in  the  air,  sometimes  a  thousand  feet  or  much 
higher.  They  have  been  seen  to  settle  at  night  on  the  ground, 
eat  during  this  time,  and  towards  noon  of  the  next  day  fill 
the  air  again  with  their  glistening  wings.  As  more  and  more 
become  fledged,  the  vast  swarm  exhausts  the  supply  of  food,  and 
when  the  hosts  are  finally  marshaled,  new  swarms  joining  per- 
haps the  original  one,  the  whole  swarm,  possibly  hundreds  of 
miles  in  extent,  begins  to  fly  off,  borne  by  the  prevailing  westerly 
and  northwesterly  winds,  in  a  general  easterly  and  southeasterly 
course, 

(2.)  The  secondary  cause  of  the  migration  is  the  desire  for 
food,  and  possibly  the  reproductive  instinct.  The  fact  that  in 
their  migrations  the  locusts  often  seem  to  select  cultivated  tracts, 
rapidly  cross  the  treeless,  barren  plains,  and  linger  and  die  on  the 
prairies  and  western  edge  of  the  fertile  valleys  of  tlie  Missouri 
and  Mississippi,  indicate  that  the  impelling  force  is  due  primarily 
to  the  want  of  food,  and  that  the  guiding  force  is  the  direction 
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of  the  prevailing  winds,  for  they  have  no  leaders,  and  we  do  not 
believe  in  the  existence  of  a  **  niigratorj'  instinct "  in  the  locust 
any  more  tlnm  in  the  prass  army  worm,  or  tlie  cotton  army 
worm,  which  it  is  sufficiently  evident  migrate  from  field  to  fi«»ld, 
simply  in  wMirch  of  more  abundant  foo<l.  Meanwhile  the  repro- 
ductive system  of  the  locusts  is  maturing,  the  eggs  ripening,  and 
the  uneasiness  of  the  Uxnists  during  the  course  of  their  travels 
niav  be  unconsciouslv  stimulated  by  the  sexual  instincts  and  the 
desire  to  discover  suiUible  places  for  egg-laying,  a  long  and  tedi- 
ous op<»nition. 

It  has  Iwen  sufficiently  shown  that  a  swarm  of  locusts  observed 
bv  Professor  Robinson  near  the  entrance  to  Boulder  Caflon,  Col- 
orado,  traveled  a  distance  of  about  six  hundred  miles  to  Eastern 
Kansas  and  Missouri.  Though  the  swarm  was  first  observ(?d  at 
some  distance  north  of  Denver,  Colorado,  it  was  then  on  its  way 
fnim  the  north,  and  may  have  come  from  some  part  of  Wyom- 
ing two  or  three  hundnnl  miles  northwestward  or  north  wan! . 
Though  the  winds  may  vary,  and  counter-currents  exist,  and 
storm-gusts  from  due  north,  such  as  often  sweep  over  the  plains, 
and  local  southerly  breezes  may  re  bird  their  flight,  the  course  is 
either  esistward  or  southeasterly.  We  know  enough  of  the  winds 
in  the  Western  Stjites  and  Territories  to  lay  down  the  law  that 
the  gi»neral  direction  of  the  winds  in  July  and  August,  along  the 
eastern  sIo|h^  of  the  Rocky  Mountains  and  on  the  plains,  is  from 
the  west  and  northwest,  an<l  acconls  with  the  eastward  course  of 
the  locust  swarms.  The  rt»lations  between  the  average  direc- 
tion of  the  winds  and  the  migrations  of  the  locust  have,  however, 
never  Invn  sufficiently  studied,  either,  so  far  as  we  are  aware,  in 
£uro|>e  or  in  this  country.  And  yet  if  we  would  intelligently 
study  the  caust»s  of  the  excessive  increase  and  migrations  of  the 
locust,  we  must  examine  the  meteorological  features  of  the  coun- 
try, ascertiiin  the  periods  of  drought  and  undue  rain-fall,  the  av- 
erage direction  of  the  wind  for  the  different  months,  in  order  to 
learn  how  far  they  corrt^spond  with  the  phenomena  of  insect  life. 
ITiat  there  are  meteorological  cycles,  dry  and  hot  seasons  recur- 
ring at  irregular  intervals,  while  the  general  average  may  remain 
nearly  the  same  century  after  century,  is  supported,  though  it 
may  be  vaguely,  by  obser\'ed  meteorological  facts. 

The  question  then  arises ;  Can  meteorologiste  predict  the  com- 
ing  of  eeanone  of  undue  heat  and  drought  f  and  eaneequently  can 
we  predict  ineect  yearn  ?  that  u,  the  migratianB  of  locu$t%  and  the 
undue  increase  of  the  chinch  bug^  and  army  and  cotton  worm  f     I 
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believe  that  we  shall,  after  the  lapse  of  years,  be  able  to  foretell 
with  a  good  degree  of  certainty  locust  invasions,  and  be  able  to 
provide  against  the  losses  thus  incurred. 

On  the  frontier  of  the  Western  States,  in  Colorado,  or  in  the 
Territories  of  Wyoming,  Montana,  and  Utah,  where  the  losses 
from  the  ravages  of  the  locust  cannot  easily  be  made  up  by  im- 
portations from  contiguous  territories,  it  seems  the  most  practica- 
ble mode  to  provide  in  years  of  plenty  against  years  of  want. 
We  should  imitate  on  a  grand  scale  the  usage  of  the  ancient 
Egyptians  under  Pharaoh,  who  laid  up  in  times  of  unusual  har- 
vests stores  of  grain  for  times  of  famine.  It  is  said  that  this  has 
been  done  on  a  small  scale  by  the  Mormons.  If  this  were  done 
in  the  far  West,  in  seasons  immediately  preceding  insect  years, 
which  had  been  predicted  by  entomologists  in  conjunction  with 
the  meteorologists,  we  should  be  saved  the  distress,  destitution, 
and  even  loss  of  life  from  starvation,  which  have  resulted  from 
ignorance  of  the  laws  regulating  the  appearance  of  destructive 
insects,  especially  the  western  locust. 

The  Return  Migration, —  By  simultaneous  observations  for  a 
number  of  years  over  the  region  liable  to  be  visited  by  migratory 
hordes  of  locusts,  added  to  the  knowledge  we  already  possess,  it 
will  not  only  be  possible  to  predict  the  course  of  certain  swarms 
from  their  breeding-places,  and  their  probable  destination,  so 
that  when  a  swarm  starts  from  Montana  or  Wyoming,  its  arri- 
val in  Colorado  a  week  or  a  fortnight  later  may  with  some  cer- 
tainty be  predicted,  and  again,  its  arrival  in  Kansas  and  adjoin- 
ing States  be  announced  with  a  certain  amount  of  precision,  as  has 
already  been  done  by  Dr.  Riley,  but  we  shall  be  able  to  foretell 
the  course  taken  in  the  return  flight  of  their  progeny  in  the  suc- 
ceeding year.  I  will  confess  that  previous  to  my  visit  to  Kansas 
and  Colorado,  in  1875,  I  was  skeptical  as  to  Dr.  Riley's  opinion 
that  there  was  a  general  movement  in  a  northwest  course  of  the 
young  of  the  previous  year,  broods  from  Missouri  and  adjoining 
regions  northwestward.  The  facts  and  resulting  theory  have  al- 
ready been  stated  in  full  by  Dr.  Riley  and  others.  It  remains 
to  determine  the  causes  of  this  return  migration,  this  completion 
of  the  '•  migration-cycle,"  as  Professor  Dawson  terms  it.  It  is  evi- 
dent that  in  this  case  the  desire  for  food  is  not  the  cause,  for  food 
is  many  times  more  abundant  in  the  Mississippi  Valley  than  on 
the  plains  whither  they  return.  The  solution  of  the  problem,  I 
tiiiink,  must  be  sought  in  the  direction  of  the  prevailing  winds 
during  the  middle  of  June,  the  time  when  they  become  winged. 


1877.]  The  Destructive  Locust  of  the  Tie$t.  27 

It  may  be  found  after  a  series  of  careful  meteorological  obser- 
vations, that  tlie  prevailing  winds  at  this  early  season  are  south- 
erly and  southeasterly.  It  has  been  shown  by  meteorologists, 
as  I  learn  from  Prof.  C.  Abbe,  that  during  May  and  June  the 
winds  blow  inwards  towards  the  heart  of  the  continent  from  the 
Atlantic  Ocean  and  Gulf  of  Mexico.  On  application  to  Gen. 
A.  J.  Myer,  Chief  of  the  Signal  Service  of  the  United  States 
Army,  for  the  meteorological  data  necessary  to  confirm  this  hy- 
pothesiH,  I  promptly  received  a  full  summary  of  data  observed  by 
the  officers  of  the  Weather  Signal  Bureau,  for  periods  of  from 
two  to  five  (usually  the  latter)  years  between  1871  and  1876, 
which  show  that  the  prevailing  winds  in  June,  in  I>avenport, 
Dodge  City,  and  Keokuk,  Iowa ;  Saint  Paul  and  Breckenridge, 
Minnesota ;  Yankton  and  Fort  Sully,  Dakota ;  Omaha,  Leaven- 
worth, and  Fort  Gibson,  Indian  Territory,  —  all  within  the  locust 
area,  —  are  from  the  southeast  and  south.  This  fact  may  be  suf- 
ficient to  account  for  the  prevailing  course  of  the  return  migra- 
tions of  the  locust  from  the  eastern  limits  of  the  locust  area. 

Let  us  therefore  grant  this  setting-in  of  southerly  and  easterly 
winds,  which  may  last  until  the  locusts  are  winged.  When  they 
rise  on  the  wing  into  the  air  they  are  known  to  move  in  a  gen- 
eral northwest  direction.  It  is  highly  probable  that  they  are 
borne  along  by  these  generally  southeasterly  winds,  and  pass  over 
on  to  the  plains.  The  cause  is  seen,  then,  to  be  entirely  inde- 
pendent of  subsistence ;  possibly  the  reproductive  instinct  causes 
them  to  become  uneasy,  restless,  to  assemble  high  in  the  air  and 
seek  the  dry,  hot,  elevated  plateau  of  the  northwest.  Should 
this  l)e  so  the  cause  of  their  migrations  is  probably  purely  me- 
chanical. Abundiuit  testimony  is  at  hand  to  show  that  they  are 
wholly  at  the  mercy  of  the  prevailing  winds,  and  that  as  a  rule 
the  course  of  their  migrations  is  quite  dependent  on  the  direc- 
tion of  the  winds,  while  the  course  of  the  winds  depend  more  or 
less  on  the  season  of  the  year.  We  may  expect  that  future  re- 
search over  sufficient  territory  will  show  that  the  June  migrations, 
from  the  eastern  limits  of  the  locust  area,  will  be  towards  the 
northwest,  and  the  July,  August,  and  early  September  migra- 
tions, from  the  Kocky  Mountain  plateau,  will  be  in  a  general 
easterly  and  southeasterly  direction. 

It  is  not  only  of  great  scientific  interest,  but  of  high  practical 
importance,  to  collcH^t  all  facts  bearing  on  the  return  migrations, 
in  order  to  know  where  the  locusts  go  in  their  return  migrations 
the  second  year,  as  we  only  know  that  they  do  fly  a  certain  di*- 


.  -  ■  ■•'.:  ::t.    ■»" — ::: :  j-":':l-':-s    i  ii.*-  rzis 
■    --  ■      ■..---    .;--;i   -rii-'C  i^-i  -L-tiT.-r  li*^ 


.».*  -     -.1-   :.-.:.    ;•.:-'"   _    ■-TZu-iiT    iiri'icti^r??- 
-'.-••  -'.-.-.    —:-■.....;   7 -"Li.-.  i-t-i-SLf-  Xr- 

^  •■  *  V     .'-;       '. .    ,^  ."".1  ".C-i-    t  ".■  1     r_  IJlr"  ^t.»i'*r    IC 

■ 
■*  '     *        C"  •'         -'-  **  i  &  i  •-^'^      _      _    ^.  ^^*       ^'    ^ 

•    -      <•      .  '  .<-  .  ■        .»-    t     ......  -r r    --•-.- «     I -rru 

.  -  -        ■  -    ..•<".'  vt.  -4  *  r    •  .i»rr ',*  *      I ;.  r  i r.  r.  ia  1  Airr:  ■ " .:  uril  r  r>i- 

^  ^  ^■•P«'a  *  «P«  ^a^  ■•^.-^^■-•Ai***  .■«•>■.■..      y^ 

'    ..      <'i-i    •.':«..-   •*.'     -/b^r-*   '[.'.r.'.'j  1-74  :n   M:ss:-ur!  from 
,«  ..?-    -..i"    •    r       -A   •i-.'V. -^r"^-;  •.:.4:  or/.v  the  wea:*:rn  third 


•  '.* 


■'.-...-'.    .-.-  ■  ^-r^s-r.  f !  '^   •  >    /  '  • .     T:; >  *»•  o ul d  m ake  the  losses 
.'  .- '    •,"•..    '.-'    ■•'•    '*'»V''    4:  .^i*:  •.wi:^  ar  much  more,  or 

^..•.'     •    /     -v>     -.    !v;4  was  ov^r  ^'T-i.'.'Ov.OOO :  in 
.<' .y/.v      •    . -^ -.      -     '    r?<'..".:i*>5'J   hv   Df.  Ril«:rv  to  havc  been 
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810,000,000.  The  annual  losses  from  the  chinch  bug  are  greater^ 
Mr.  Uiley  says,  than  from  any  other  insect.  The  aversige  an- 
nual loss  to  the  cotton  crop  from  the  attiicks  of  the  cotton  army 
worm  alone  is  estimated  at  $oO,000,000.  Adding  to  these  the 
losses  sustained  by  the  attacks  of  about  a  thousand  other  species 
of  insects  which  affect  our  cereals,  forage  and  field  crops,  fruit 
trees  and  shrubs,  garden  vegetables,  shade  and  ornamental  trees, 
as  well  as  our  hard  and  pine  forests,  and  stored  fruits,  and  it 
will  not  be  thought  an  exaggeration  to  put  our  annual  losses  at 
*200,000,000.  If  the  people  of  this  country  would  only  look  at 
this  annual  depletion,  this  absolute  waste,  which  drags  her  back- 
ward in  the  nice  with  the  countries  of  the  Old  World,  they  might 
see  the  nec<»ssity  of  taking  effi*ctual  preventive  measures  in 
restniining  the  ravages  of  insects.  With  care  and  forethought 
based  on  the  observance  of  facts  by  scientific  men,  we  believe 
that  from  *.')0,000,000  to  $100,000,000,  or  from  one  quarter  to 
c»ne  half  of  this  annual  waste,  could  be  saved  to  the  country. 
And  the  practical,  most  efficient  way  is  for  the  States  to  coiJper- 
at<»  with  the  genenil  government  in  the  appointment  of  salaried 
entomologists,  and  of  a  United  States  commission  of  entomolo- 
gists, who  should  combine  the  results  of  the  state  officials,  and 
issue  weekly,  or,  if  necessary,  daily  bulletins,  perhaps  in  combi- 
nation with  the  Weather  Signal  Bui-eau,  as  to  the  conditions  of 
the  insect  world,  forewarning  farmers  and  gardeners  from  week 
to  week  as  to  what  enemies  should  be  guarded  agiiinst  and  what 
preventive  and  remedial  measures  should  be  used. 

The  Weather  Signal  Bureau,  first  suggested  and  urgtHl  by  the 
late  LA.  Lapham,  was  not  instituted  without  ridicule  and  oppo- 
sition, but  it  has  saved  millions  to  our  commerce  and  agriculture. 
The  maintenance  of  an  entomological  commission  and  the  ap- 
jw)intment  of  state  entomologists  would  involve  comparatively  lit- 
tle expense.  Already,  owing  to  the  full  information  regarding 
the  invtision  of  Missouri  by  the  locust  in  1874,  contained  in  the 
re|K)rts  of  Prof.  C.  V.  Kiley,  the  people  of  that  State  will  be 
well  prepared  from  the  direful  experience  of  the  past,  to  deal 
more  intelligently  and  efficiently  with  the  locust  in  the  future. 


J^Adr  m.  'jL:  Mrori^imal  Momejf  of  CaH^mua.     [Jaaaaiy, 
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;--.  AAi*r-su  uw>d  by  the  aborigines  of  Califmnui  for  pntpoaeB 
I  ^.  rAiuer..  tatd  a«  in«<lia  of  circulHtion.  are  shells  of  mol- 
^^  -Tfjct  uibd«  into  forms  generally  resembling  beauls  or 
r<.d  7'u«  h'na^ium  (Figure  2,  A)  u  used  by  the  I?tJi«nit 
^   ^^11.      Ijlx'^h  uuuibfars  have  beea  impwted  from  Europe 

^     -«i«^l    '.^    .'yjxid'Jtnui   aratut   Gld.   or    "  clam-shel V    U 
<-.   ti:>>  >>i*9'j>A  '^  suitable  size,  and  worked  into  flat  areolar 
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Hlxkri.  vy  rubbing  uimo  a  flat  sandstone  rock  (which  at  some  of 
-iiA  "  li»uiii*tT'fMt"  <'(r  settlements,  has  to  be  brought  from  some 
^af,Miy:f.f.  A  hole  is  drilled  through  the  centre  and  when  fin- 
<rf.Ai4  fVi^art:  'A  it)  they  are  strung  on  strings.  Among  the  In- 
{.;w..k  '/f  f<akis  O^nty  eighty  of  these  disks  are  valued  at  one  dol- 
j^.  'f'li<!  drill  »t'x;k  is  formed  as  follows.  (See  Figure  3.)  The 
ift<iJt  U  atxjut  thirty  inches  long  and  formed  of  a  straight  atii^ 
a^Mtf.wiu»l  taiMiring,  a,  alfjut  three  fourths  of  an  inch  in  diameter 
lU  tin:  Ifitt/UH  or  larger  end.  A  hole  is  made  through  the  upper  end 
'4  tUh  bliaft,  i,  tltrijugh  which  is  passed  a  buckskiu  string  about 
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three  and  a  half  or  four  feet  long,  r,  the  ends  of  which  are  fast- 
ened to  the  ends  of  a  cross-bar,  rf,  about  eight  inches  long,  in  the 
centre  of  which  is  a  hole  through  which  the  shaft  plays  easily. 
A  circular  wooden  disk,  ^,  serving  as  a  fly-wheel,  is  fastened  on 
the  shaft  about  four  inches  from  its  lower  end. 

In  using  the  drill,  which  is  inserted  in  the  lower 
end  of  the  shaft,  /,  the  loose  cross-bar  (to  the  ends 
of  which  the  buckskin  string  is  fastened)  is  twisted 
around  the  shaft  a  few  times,  the  drill  placed  in 
position,  the  fingers  of  the  right  hand  resting  on 
the  loose  cross-bar,  (2,  and  on  l)Oth  sides  of  the  shaft, 
a,  when,  by  a  quick  downward  pressun;  on  the  cross- 
bar the  shaft  is  made  to  revolve,  and  receive  suiii- 
cient  impetus  to  unttciU  the  string  from  the  shaft,  ^ 
and  twist  it  around  in  the  opposite  din^ction,  rotat- 
ing the  drill  to  the  right  and  left,  the  holes  being 
drilled  from  both  sides. 

The  shell  of  the  "  abelone  "  (Haliotis)  is  formed 
into  pieces  resembling  '*  key-stones  "  (Figure  2,  C)  t'**)  ^^^^^ 
and  circular  disks,  plain  as  in  Figure  2,  I)  and  ornamented  as  in 
Figure  2,  E  ;  these  appear  to  be  used  also  as  ornaments  for  bask- 
ets, and  worn  on  head-dresses,  necklaces,  etc. 

The  shell  of  OUvella  hiplicata  Sby.  is  also  (or  was)  us«»d  as 
money,  the  writer  having  found  them  occsisionally  in  the 
^  mounds  '*  of  Contni  Costa  and  Alameda  counties,  mixed  with 
the  small  flat  disks  described  above. 

They  were  made,  first  by  rubbing  the  a|M»x  of  the  shell  on  a 
stone  until  a  hole  is  made  large  enough  to  receive  a  string  which 
is  passed  through  the  shell  parallel  with  its  axis  (Figure  2,  F) ;  or 
by  breaking  the  shell  and  using  the  pieces  of  the  larger  whorl, 
in  the  same  manner  as  the  disks  made  from  the  Saxidomus. 
(Figure  2,  G.) 

The  "  (jold  Coin  "  of  the  aborigines  is  a  long  bead  made  of  a 
{>eculiar  kind  of  rock,  the  locality  of  which  is  kept  secret  by  the 
Indians  ;  it  appears  to  be  a  magnesian  silicate,  beautifully  banded 
or  mottled ;  the  colors  being  white,  brown,  and  yellowish,  the 
former  color  predominating.  The  writer  having  been  unable  to 
obtain  even  a  fragment  in  its  natural  state,  all  the  specimens 
seen  having  been  subjected  to  the  action  of  fire,  either  before  be- 
ing worked  out,  or  previous  to  being  polished,  does  not  feel  satis- 
fied as  to  ita  mineral  character.  The  money  made  from  this  ma- 
terial is  of  a  cylindrical  form  (Figure  2,  H),  about  three  fourths 
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a:  uL  TXtfli  in  diameter,  and  from  one  to  three  inches  in  length, 
vizL  L  L:']e  drilled  through  lengthwise.  They  represent  a  money 
TTuu^  :•:  from  §2.50  to  $25.00,  according  to  their  length  and 
i#euiirr  of  finish  and  coloring.  From  the  hardness  of  the  mate- 
riik.  biii  the  rough  tools  with  which  they  are  made,  their  manu- 
laccure  must  require  a  great  deal  of  time  and  patience. 

"While  exploring  a  mound  in  Contra  Costa  County  several 
vetrs  ago,  the  writer  found  the  charred  remains  of  a  human 
feErr]-rton  some  two  feet  below  the  original  surface  of  the  soil  un- 
drr  the  mound,  and  with  it  a  large  and  elaborately  worked  pestle, 
vl:h  a  number  of  coins  or  beads  similar  to  Figure  2,  G  mixed 
•wliii  red  paint,  and  fragments  of  others  similar  to  Figure  2, 
H.  The  body  had  evidently  been  burned  with  the  beads,  and 
thr  f»estle  purposely  broken  into  several  pieces;  nothing  else  was 
f  :»uiid  with  the  remains,  except  fragments  of  charcoal  mixed  with 
the  surrounding  soil. 

The  hulian  females  wear  all  the  money  they  can  command  on 
the  occasion  of  a  *'  big  dance  "  or  other  public  gathering ;  but 
during  a  visit  to  the  Lake  country  some  years  since,  the  writer 
had  an  opportunity  of  examining  a  common  trunk  filled  with 
iij'»n»-y  and  ornaments  belonging  to  a  squaw,  who  was  married 
t*  a  wliite  settler  (a  common  occurrence  in  that  country)  ;  the 
bi^p^.-ction  was  made  without  the  knowledge  of  tlie  owner,  who 
vculd  probably  have  objected  to  it ;  the  larger  portion  of  the 
C'Dt^rnts  of  the  trunk  consisted  of  money  like  Figure  2,  B  with  a 
f*rw  like  Figure  2,  H  interspersed. 
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BY    WILLIAM    K.    IIAGKN. 

i  REVIEW  of  the  history  of  alchemy  will  show  that  the 
-*  *^  effort  made  by  it  to  produce  gold  artificially  may  be  under- 
btandingly  connected  with  certain  phenomena  found  associated 
with  gold  in  nature,  and  which  may  be  reasonably  supposed  to 
Lavr  suggested  such  an  undertaking. 

From  the  early  authors  of  Hellenic  literature  investigation 
first  learns  of  alchemy  as  a  pursuit  of  man,  and  as  originating  in 
azident  Cushite  Arabia,  amongst  a  people  who  had  then  been 
famed  for  great  wealth  in  silver  and  gold  for  many  ages,  and  of 

2  Abttract  of  a  paper  read  before  the  Troy  Scientific  Association,  February  21 , 


1877.]  The  Philoiopheri  Stone.  83 

whom  wo  uro  told  that  they  hud  possessed  the  art  of  making 
gold  fn)m  the  earliest  times.  While  we  may  Ux>k  with  wonder 
at  the  almost  incredible  accounts  of  their  wealth,  and  still  doubt 
the  faet  of  their  having  made  gold  artificially,  yet  we  are  eom- 
pidled  to  accord  to  them  a  high  state  of  civilization,  and  the 
possession  of  as  much  knowU»<lge  in  metallurgy  8|KH»ially  Vonsid- 
ered  as  we  ourselves  own.  We  must  also  ivdmit  that  in  this 
branch  of  acquired  learning  they  were  in  some  respects  our  supe- 
riors, j)articularly  in  the  treatment  of  copper.  With  all  the  evi- 
dences of  their  knowledge  in  this  branch  of  scienct*  we  may  not 
consistently  laugh  down  the  effort  made  by  them  to  proiluce 
gold  from  other  metals,  for  this  pn^blem  was  suggested  to  an  in- 
telligence in  connection  with  metallurgical  operations  fully  equal 
to  if  not  superior  to  our  own. 

So  far  as  any  large  accumulation  of  gold  is  concerned,  we  can 
reasonably  infer  that  its  aggn^gation  did  not  call  for  any  great 
display  of  knowledge,  for  gold  is  always  found  in  a  metallic  state, 
and  its  melting  and  working  can  be  performed  by  the  simplest  of 
mctallurgiail  ojx'rations.  All  we  have  to  do  to  account  for  such 
a  condition  of  accumulation  is  to  suppose  that  some  gr(*at  source 
of  supply  existed  of  which  all  traces  have  now  disiippeared.  We 
know  that  there  were  two  avenues  open  for  the  collection  of  gold, 
the  LVal  Mountains  and  the  sands  of  Africa.  But  they  were  also 
rich  in  silver,  and  to  such  an  extent  that  thev  made  their  house- 
hold  furniture  of  it,  also  using  it  in  connection  with  gold,  to  form 
the  ca]>s  of  columns  that  adorned  their  homes.  Silver,  unlike 
gold,  is  seldom  found  in  a  metallic  state,  and  it  is  in  fact  se)mrated 
from  the  ore  only  by  a  complicated  effort  of  metallurgical  chemis- 
try, and  one  that  requires  much  more  than  ordinary  melting  skill. 

It  was  amongst  a  people  thus  skilled  in  the  working  of  metals 
that  something  had  been  found  to  suggest  the  idea  that  gold 
could  1m^  produccni  by  transmutation,  and  to  learn  if  we  can  what 
there  is  in  nature  likely  to  prompt  such  a  problem  is  the  object 
of  the  present  pa{K'r.  Gold  is  ordinarily  found  in  river  gqivels 
and  sands,  as  well  as  at  the  bottoms  of  gulches,  whence  the 
greater  bulk  of  the  gold  produced  has  been  obtained.  It  is 
usually  separated  from  the  lighter  sands  and  gravels  by  washing, 
to  accomplish  which  invention  has  proiluced  about  the  same  appli- 
ances the  world  over. 

Placer  gold,  lus  alluvial  gold  is  called,  is  well  understood  to  be 
not  an  original  condition  of  the  metal,  but  a  secondary  one,  and 
one  which  has  found  a  new  phice  of  re{X)se  some  distance  from 

TOU  XI.  —  so.  1.  i 
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iii*   n.*tr.r'z  iluct  formerly  held  it.     All  alluvial  gold  has  been 
!i;>-mn-i  l-'.»m  the  mountain  veins  by  the  crumbling  and  disin- 

zrr*r.i'.n,  'A  the  tops  of  the  elevations,  and  where  erosion  has 
1  yi^'j^  the  gold,  which  is  indestructible  in  nature,  has 
-ip^'i  #»*f:  fr*je  from  the  original  environment  in  the  vein  which 
iKi*  nl  fciid  by  reason  of  its  greater  gravity  has  descended  be- 
ii-r«rL  buc  through  the  soil  upon  the  mountain-side,  along  the 
!!i-i  nojr  fa/*  of  the  rocky  slope,  until  it  has  reached  the  lower 
*-■  ••  -C  tL»:  river  or  gulch  bottom.  No  salts  of  gold  being  found 
:i  i:i;* ir^.  the  surface  of  the  metal  is  always  bright  and  clean, 
i;:i:.  '•^.zj'^  Ml  soft,  ductile,  and  heavy,  its  particles  adhere  by  con- 
\tA'-  '.'.  f  vnn  nuggets.  Sometimes  an  interposing  shelf  or  ledge 
xwrjn.  -u*:  LiJI'side  will  arrest  and  detain  the  descending  particles 
It::  t4v:;|rr<^tions  of  a  larger  size  are  formed.  Such  places  are 
•:*.  .-:'  ;rx-ket«.  The  breaking  away  of  such  a  shelf,  and  the  sub- 
•-.  ii*-:  •.  d*rHC<?nt  of  the  gold  thus  aggregated,  by  means  of  gravity, 
-.-.  *  ••*:  -ower  level  of  the  river  bed,  accounts  for  the  occasional 
\\',*\>'^r^u<itt  of  the  large  masses  of  gold  found  in  river  bottoms. 
V  :j'  j'iirticl^'H  of  metal  occurring  in  the  lower  portion  of  the  slope 
T  .  vr.'fonnly  be  coarser  than  those  obtained  higher  up,  from  the 
»-f  *r  ->.  of  aggregation  in  their  passage  ;  and  they  also  begin  to 
b-ivw  \h*',  worn  appearance  of  <illuvial  gold,  from  having  been  car- 
••.*?•:  <j^>n{j  ov<?r  the  rough  surface  of  the  rocky  hill-side  in  their 
c.»-'*'>'M  towards  the  river  bed. 

-■-,;yjy/«ing  s^^rne  ancient  seeker  after  the  precious  metal  to 
•.*.-k*r  «rxhauMti;d  the  supply  of  a  locality  by  washing  the  gravels 
fcv;  >j%tAh  of  a  river  bottom,  in  following  up  the  hill-side  the 
•.^ %-•>'>.  of  the  dffscending  gold,  he  would  in  removing  the  soil 
*--»*'?;• 'j;i I  ly  n5ar:h  a  place  where  all  signs  of  gold  would  have  dis- 
tj.j^rar'i'J.  At  this  jK/int,  as  he  exposed  the  surface  of  the  mount- 
«  :.  t>;/J<?,  he  would  find  a  vein  of  quartz  ;  and  this  at  the  top 
woi!']  l^f  much  decomposed,  having  a  honey-combed  or  cellular 
xy^f^-HrAWAt.  Adhering  to  the  quartz,  and  in  some  of  its  cells,  he 
w'.'jjd  find  [/artidrfi  of  gold,  and  as  he  made  an  opening  into  the 
^<';/i  h<?  would  exjK>Htf5  ti>  view  what  we  term  sulphides  of  iron  and 
'//{/{/"r,  ait  well  ;im  vmWh  containing  oxides  of  these  metals,  and 
*:v/  trold.  Wh<'n  lie  came  to  deepen  the  opening  upon  the  vein, 
si\\  tofgriH  of  gold  would  disap{)ear,  and  he  would  find  nothing  but 
t.h<:  '|uartz  and  af^;ofnpanying  sulphides.  lie  would  hardly  sup- 
|/'/9x;  the  Jatt^'r  t/>  U?  gold,  but,  as  he  found  the  two  to  be  neigh- 
\f'ir>.^  he  might  infer  that  the  one  contsiined  the  other,  and  to 
i»<:ltl<;  th<;  quf'stion  he  would  call  into  requisition  the  services  of 
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his  melting  friend^  fire.  When  the  sulphides  were  heated,  thoy 
would  give  oil  the  fumes  of  sulphur,  and  would  form  oxides  of 
iron  and  eop|>er,  which,  though  he  might  not  reeogni»5  them  by 
these  names,  ho  would  identify  as  the  same  substances  that  he 
found  in  the  cells  of  the  quartz  with  the  gold.  When  he  came 
to  wash  the  pnHluct  that  the  fire  had  made  from  the  sulphides, 
and  found  there  was  no  gold,  he  would  be  much  surpriseil.  But 
his  fac*ulties  of  (Mirception  are  very  keen  ;  he  Inis  them  to  dejiend 
upon,  and  no  books  or  so-called  schools  of  mines  to  go  to  for  in- 
formation, and  he  has  learned  to  study  nature  by  looking  at  her 
square  in  the  face.  Now  we  will  8up|K>6e  him,  under  such  con- 
ditions of  mental  capacity,  to  be  examining  a  piece  of  quartz  in 
which  there  are  two  features  of  particular  interest  in  this  connec- 
tion, and  thcfte  features  found  to  cimsist  of  two  well-defined  cubi- 
form (*4*I1h  which  have  been  opened  by  the  fracture  of  the  piece, 
and  which  before  its  rupture  were  hermetically  seale<I,  an<l  in- 
cIosihI  within  the  quartz  matrix.  These  cells  both  appear  to  have 
been  sha|>ed  by  the  same  agency,  the  crystalline  form  of  the  sul- 
phides, (hie  of  the  cells  is  filletl  with  the  sulphides,  the  other 
contains  oxides  of  inm  and  cop^>er,  which  he  recognizes  as  the 
substances  produced  from  this  uuiterial  by  the  fire ;  and  with  them, 
within  the  cell,  as  it  appears,  is  a  small  aggregsition  of  gold.  lie 
pro{K*rly  suisumes  tluit  the  wpiare  form  of  the  cells  Ikih  Inren  given 
to  them  by  the  crystalline  form  of  the  sulphid(*H,  anil  that  the 
latter  was  the  first  occu[nint,  and  made  the  cell.  How  did  the 
sulphide  get  out,  so  that  the  gold  could  move  in,  when  all  the 
approaches  to  the  cell  wert*  sealed  up  by  the  surrounding  tpiartz 
matrix  ?  He  n^asons  that  since  it  could  not  get  out,  or  the  gold 
move  in,  the  former  substance  and  octrupant  hiis  been  cliangt»<l, 
and  pnxlu<;ed  the  new-comer,  gold. 

When  these  phenomena  as  presented  to  ancient  alchemy  are 
also  bef(»re  us,  we,  who  claim  to  be  much  wiser  than  the  old  aU 
chemists,  have  a  way  of  settling  the  matter;  and  we  proceed  to 
analyze  the  sulphides,  and  from  them  we  do  get  a  trace  of  gold, 
though  not  one  ten  thousandth  proportion  of  the  amount  existing 
in  the  other  cell.  We  have  learned  that  to  investigate  any  chem- 
ical fact,  we  must  take  nothing  for  granted  if  we  seek  the  truth ; 
and  right  here,  when  we  fancy  we  have  unniveled  the  whole 
mystery,  we  are  met  with  the  troublesome  query  whether  the 
trace  of  gold  that  we  have  found  may  not  be  due  to  a  metamor- 
phosis com  mencinl  in  the  one,  and  completed  in  the  other;  for 
the  amount  we  Iiave  found  in  the  one  is  but  a  trifle^  compared 
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with  that  existing  in  the  other.  Growing  earnest  in  our  per- 
plexity, we  again  select  with  care  such  portions  of  the  salphides 
as  we  may  believe  to  be  in  a  condition  of  repose,  and  make 
sevenil  trials  more.  Some  of  the  selections  do  contain  a  trace  of 
gold,  and  others  do  not ;  but  whenever  we  analyze  a  piece  that 
shows  any  evidences  of  oxidation,  and  ascertain  that  the  quan- 
tity of  gold  found  increases  in  proportion  to  the  progress  of  the 
oxidation  very  rapidly,  we  come  to  the  conclusion  that  we  are 
little  better  off  than  the  ancient  alchemist  after  all,  and  we  have 
learned  to  respect  his  deduction  though  we  hesitate  to  accept  his 
facts.  We  are  a  little  too  conservative  and  careful  to  jump  at 
his  conclusion,  but  we  really  feel  that  we  do  not  require  much 
more  persuading  to  adopt  his  theory,  and  we  are  almost  ready  to 
believe  that  gold  may  exist  in  nature  as  the  result  of  the  meta- 
morphosis we  have  been  examining  and  discussing. 

Alchemy  found  out  one  leading  element  which  it  associated 
with  the  assumed  production,  and  that  is  sulphur ;  so  for  centu-« 
ries  this  substance  has  been  coaxed,  wheedled,  and  implored  to 
do  for  alchemv  what  it  seemed  to  do  in  nature.  But  all  of  man*B 
etTorts  to  harness  it  into  the  work  are  futile,  and  finally  the 
work  has  been  abandoned,  but  not  until  the  glittering  incentive 
had  led  alchemy  to  perform  all  the  drudgery  of  elementary 
chemistrv. 

Various  sjjecimens  of  ore,  exhibited  by  the  speaker,  from  all 
the  different  gold-producing  areas  of  this  country,  exhibit  in  dif- 
erent  degrees  the  suggestive  phenomena  described.  Interestingly 
connected  with  the  elucidation  of  the  proposed  hypothesis,  are 
two  specimens  from  the  same  mine  in  North  Carolina,  one  of  them 
showing  the  cell  formed  in  a  dense  mass  of  the  sulphides,  and 
the  other  a  commencement  of  the  assumed  evolution.  Both  of 
the  specimens  are  fragments  of  massive  sulphides  of  iron  and  cop- 
per, and  within  the  cell  opened  by  the  fracture  of  the  piece  is 
a  nuggtrt  of  gold,  surrounded  within  the  cell  by  the  oxides. 
Upon  the  other  piece,  and  where  the  assumed  evolution  has  com- 
mence«l.  the  vitreous  and  glassy  surface  of  the  sulphides  has  been 
changed,  and  a  thin  film  of  gold  coated  the  crystals.  On  some  of 
th«f  faces  of  them,  and  on  such  surfaces  of  the  crystals  as  sloped 
downwards,  the  gold  has  begun  the  process  of  aggregation,  is 
thi:k>;r  at  the  bottom  of  the  slope  than  at  the  top,  and  when 
examined  with  a  microscope  distinctly  exhibits  the  fact  that  the 
film  has  thickened  upon  the  lower  edge  of  the  inclined  surface, 
under  the  influence  of  gravity.     The  average  value  of  these  sul- 
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phidcs  in  the  gold,  as  determined  by  ovei  thirty  carefully  made 
aiuuiys,  was  alK)iit  ten  dollars  per  ton,  the  selections  for  assay 
bcMng  made  from  such  material  as  seemed  nearest  to  a  state  of 
rej>ose. 

Wherever  decomposition  had  occurred  in  the  de{K)sit,  the  yield 
of  gold  increased  at  a  large  ratio.  (.)ne  bushel  of  the  decom- 
posed sulphides,  consisting  of  oxides  and  gsingue,  produced,  <is  the 
writer  was  informed,  over  eighteen  hundred  dollars  ;  this  was 
said  to  have  Immmi  found  in  a  small  cavity  formt^tl  in  the  vein  fnmi 
th«*  decc»m])i>sition  of  the  sulphides.  An  examination  of  the 
siM'cinu^n  containing  the  gold  shows  that  the  decom]M>sition  of 
the  sulphides  to  form  the  cell  has  bet»n  in  proportion  to  about 
nine  times  the  bulk  of  the  gold  and  oxide  occupying  the  cell. 

Careful  examination  was  made  of  some  twtmty  tons  of  this  ore, 
to  see  if  any  free  gold  existtnl  in  the  sulphides,  apart  from  the 
evidence  of  decom[N>sition.  This  ore  was  all  broken  up,  and  a 
clos(^  inspection  failed  to  find  any  such  ap]>eanince  within  it. 

All  the  quartz  veins  containing  gold  in  the  absence  of  the  sul- 
phides, and  as  occurring  in  some  parts  of  California  and  Montana, 
are  of  a  more  re<^ent  formation  than  the  others,  and  if  the  gold 
so  existing  Im  examined  with  care,  it  will  be  found  to  contain 
unmistakable  tfvidences  of  being  water- worn,  as  if  it  hail  been  lib- 
erated from  an  oldor  matrix,  and  had  b4*(*n  washed  into  the  crev- 
ice with  th(^  silicious  solution  which  filled  it.  Another  fact 
favoring  this  <leduction  is  that  where  such  veins  dip,  the  gold  is 
nearly  all  found  at  the  foot  wall,  and  the  quartz  upon  the  up|>er 
inclined  side  of  the  v«Mn  is  barn*n. 

Amongst  other  specimens  shown  to  sustain  the  hy|>othesis  is 
a  piece  of  baryta  or  heavy  sjKir.  This  contains  a  large  nodule 
of  oxi«le  of  iron,  with  a  trju»e  of  its  fornn»r  existence  as  a  sulphide 
pn»sent  in  it.  The  oxide  is  full  of  gold,  yet  there  is  nont;  in  the 
baryta  apart  from  this  connection  with  the  (»xide  of  iron. 

A  very  interesting  form  of  gold  is  tak(*n  from  a  vein  of  tough 
ferruginous  aluminous  clay  existing  in  various  parts  of  the  South- 
ern St4ites.  The  gold  in  this  deposit  is  Vi*ry  singularly  aggre- 
gat<*d,  and  the  metal  is  not  at  all  worn  by  attrition,  like  alluvial 
gold,  but  app(*ars  in  tlu^form  of  threads,  noilules,  and  cubes,  some 
of  the  thntads  l>eing  very  delicately  joined,  as  if  made  where 
it  was  found  and  never  disassoi'iatinl  fn)m  the  old  connection  of 
the  sulphides  in  the  way  of  the  oxidize<i  skeletons  of  a  former 
crystallization.  Masses  weighing  five  pounds  have  been  found  in 
this  deposit.     Dr.  James  Crump,  of  Montgomery  County,  North 
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Carolina,  had  in  his  possession  many  curious  forms  of  gold  taken 
fi-om  this  clay ;  one  particularly  so  in  the  fact  that  it  represented 
a  beetle,  and  this  similarity  was  not  one  that  taxed  the  imagi- 
nation at  all  to  see  the  resemblance.  It  looked  just  as  though 
the  insect  had  been  entombed  in  the  clay,  and  the  fine  particles 
of  gold  had  insinuated  themselves  into  the  cavity,  to  there  aggre- 
gate and  take  the  shape  of  the  insect  that  it  displaced,  the  lines 
of  the  sheath  upon  the  back  being  as  plainly  delineated  as  they 
are  upon  a  real  insect.  He  had  also  gold  in  the  form  of  leaves 
upon  the  laminae  of  slate,  where  the  gold  had  drifted  in  between 
the  foliations  and  taken  the  place  of  the  cellulose.  All  the  gold 
found  in  this  clay  was  of  a  peculiarly  fine  quality. 

To  such  as  believe  in  evolution,  the  hypothesis  seems  possible, 
although  we  know  in  the  laboratory  that  gold  seems  the  most 
positively  elementary  substance  of  the  metallic  series.  But  many 
are  led  to  believe  that  matter  in  the  various  forms  of  environ- 
ment which  we  dignify  with  the  name  of  elements  has  all  been 
evolved  from  some  simple  form  of  substance  that  once  composed 
the  primeval  cosmos.  It  seems  to  assume  no  more  annihilation 
of  elementiirv  stiibility  to  assert  that  gold  is  of  a  derivative  origin 
than  it  does  to  believe,  as  some  now  do,  that  bog  iron  ore  (with 
iron  a  fKx-alle<l  element)  is  evolved  from  the  life  of  the  Q-allo^ 
nella  ferruginea. 

RECENT   LITERATURE. 

Gurnet'*  Rambles  of  a  Naturalist.^ — Although  not  specially 
interested  in  ornithology,  we  have  been  led  on  from  chapter  to  chapter 
until  all  except  the  special  notes,  which  take  up  a  considerable  portion 
of  the  iKK/k.  have  been  conned  over,  and  wc  have  been  led  to  regard  the 
work  as  a  very  pleasant  record,  by  an  observing  and  evidently  experi- 
eno*?l  ornithologist,  of  travels  in  some  of  the  most  interesting  regions  of 
the  Old  World.     31r.  Gumey  discovered  but  one  bird  absolutely  new  to 
E2^pt,  the  lesser  white-fronted  goose,  and   this  not  a  "  new  species.*' 
We  much  relish  a  foot-note  on  page  110,  in  which  it  is  said  that  "  quite 
seven  tenths  of  the  names  which  have  been  bestowed  on  *  new  birds ' 
within  the  last  few  years  have  already  sunk  into  synonyms,  and  the  ad- 
vance of  science  has  thereby  been  impeded."     This  evinces  sound  omi* 
tholo«^  in  the  author  I     One  chapter  is  mostly  devoted  to  the  sacred 
ibis.    An  extract  will  give  some  idea  of  the  author's  style.    "  Alas  I  alas ! 

1  ^/i-nvtVj  of  a  Xaturaiist  in  Egypt  and  other  Countries,  With  an  Analysis  of  the 
Ca:m4  of  ctrtAin  Foreign  Birds  to  be  coniidered  British,  and  other  Ornithological 
No:c-.  Bj  J.  H.  Glrket,  Jr.,  F.  Z.  S.  London:  Jarrold  and  Sons.  l2mo,  pp. 
307.     For  *Ale  by  S.  E.  Cassino,  Naturalisu'  Agency,  Salem,  Mass. 
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the  sacred  ibis  is  no  longer  found  in  Egypt.  What  wouhl  the  shaven 
priests  say  if  they  could  live  over  again?  My  humble  opinion  is  that 
they  would  say  that  in  their  wild  state  they  never  were  anything  but 
rarities  and  confirm  the  theory  of  Dr.  Adams '  that  they  were  im|M)rted 
from  the  south.  I  look  upon  them  as  an  im|>orted  exotic  for  I  cannot 
conjecture  what  natural  cause  can  have  operated  upon  them  to  produce 
their  extinction,  if  they  ever  were  natives.  They  were  domcsticate<l,  in 
time  they  l>ecame  totally  dependent  on  man,  Egypt  was  conquen'il  by 
another  nation,  the  hand  of  protection  was  withdrawn,  and  the  breed 
die4l  out.'*  Savigny  while  in  Egypt  saw  one  sacred  ibis  alive.  **  Its 
oxtinrtion,  therefore,  must  be  of  comparatively  recent  date.  Fortunately 
it  h:is  not  been  extirpated  altogether,  like  the  great  auk  and  the  Nestor 
produrtus.  It  is  still  common  in  more  southern  regions,  though  driven 
from  its  stronghold  in  Egypt.**  Concerning  animal  life  in  Egypt  the 
author  thuM  pleasantly  discourses,  and  with  this  extract  our  notice  closes: 
'*  While  my  attendant  is  rolling  a  cigarette,  I  pause  a  moment  to  wonder 
what  goal  all  the  thousands  of  pale  Egyptian  swifts  which  are  career- 
ing by  can  have.  They  pass  by,  but  there  is  no  check  ;  others  Uike 
their  place.  Can  they  who  press  on  with  such  steady  pur{>osc  stop 
short  of  Europe  ?  Thfir  heads  are  all  to  the  north ;  they  are  flying 
low,  like  binls  with  a  settled  object.  L(*ss  numerous,  but  still  innumer- 
able, and  with  the  same  aim,  and  flying  in  the  same  direction,  I  see  a 
cloud  of  sand  martins.  At  the  rate  they  are  now  going  they  will  soon 
be  decimating  insect  life  at  Cairo,  and  banking  over  the  |)ools  of  El 
Tostat,  in  conjunction  with  the  rufous-breasted  swallow  and  its  distinct 
English  congener.  Bui  all  Egy[>tian  binls  are  not  migrants.  There 
are  the  stay-at-homes,  and  one  of  these  is  the  hooded  crow,  which  sits  in 
the  syt>amore-fig,  announcing  with  loud  caws,  to  all  who  may  be  inter- 
ested in  the  fact,  that  she  has  laid  her  eggs ;  and  another  is  the  luirasitic 
greater  spotte<l  cuckoo,  which  chuckles  at  the  thought  of  having  added 
one  to  the  numlier.  These  l>elong  to  a  class  which  is  divisible  into  flats 
and  shar|>ers  —  binh  who  •  do  '  others  or  are  themselvtis  *done,* 

^  In  the  long  grass  the  fantail  builds  her  gem  of  a  nest,  and  the  Dry- 
nutca  ffracilU^  another  minute  warbler,  chirrups  to  her  young  ones, 
*  branchers  *  already  with  little  bodies  and  no  tails. 

**  Small  rodents  spring  into  the  ditches,  lizards  scuttle  up  the  walls  of 
housvs.  the  moving  snake  eyes  the  fledgeling,  and  the  sly  fox  trots 
away  among  the  tobat^co  plants.  So  great  is  the  overflow  of  animal 
life  that  no  one  can  fail  to  l>e  struck  by  it.  Only  those  can  appreciate 
the  scene  in  its  zooh)gical  aspect  who  are  capable  of  discriminating  be- 
tween the  many  species,  though  all  can  and  must  listen  with  unmixed 
feelinsrs  of  pleasure  to  the  chanting  of  the  choristers  and  the  hum  of 
many  insects,  and  all  must  feel  the  balmy  air  and  fragrant  luxuriance  of 
foliage  and  blossom,  and  derive  enjoyment  from  the  view  before  them, 

1  Ibis,  1864.  page  32. 
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Wip-    -«*v'-'-nr   -r»mnA.  -he  tPtxit^  the  camels,  the  Bedoaiiu  with  their  long 
jsr...      .»»    Ax>«i?i    4juU  apon   the  river,  and  the  moantainft  in  the  luuj 

-  r    ni:!    ^  -isu-sioned  if  I  next  nuV^mit  a  brief  companion  picture  of  the 

.r-<r;::-.»-r..-  -r^i^^er.  v«  ^Je  Diet  with  in  June  at  sach  a  lake  as  the   Faioam 

r;>Vr-r-^-A.  ^^  .      Flr^t,  the  little  lon^^-tailed  African  cormorant  goes 

r-    - -:.  .r.-vi-jrir.    inHt^viatin;^  flight,  like  one  who  knows  what  place  he 

«-.:'•    .    ^.  -..  uwt  '.s  soinrf  there,  lf*aving  behind  him  the  wanton  terns, 

r*^*      A-  -    ^n  'ytiif-rr.  in  life  hut   lightly  to  sport  over  the  water  as  thej 

^\T.  r,    .'.r    :-.**: r   nnny  prf;y,  aflMurerl  that  the  warm  son  will  take   care  to 

.-.i--..-j*rr-     :»#>:r   ^jrj»-      In   noiay  conclave  the  hnff-bocked  herons   trim 

>.^'^    .fi-'-fi^.    \t\ti    the  jihyer  flqaacco  is  uneasy  at  any  distarbance   the 

r.«<.r.-.  V    >«*'    Tl'firrh  he  dr>es  not  understand,  while    the  cantions   egret 

*u-^^    ..-    **>*<  iway  again,  wisely  jealous  of  revealing  the  whereabouts 

f"       -     •- r   inrtn:-«hefl   edifice.     The  Dalmatian  pelican  swims  awaj  with 

ki      ik.      ^-r.  -.r  i\:iff^  and  glides  and  flaps  and  glides  over  the  water,  his 

J-     .  — n    Tiirrorf'd  on  the  surface,  startling  the  basking  fish,  whi<A 

..-.'•      ■'■  m  vi^  presence  of  their  enemy,     Murbleil  docks  in  pairs  rise 

•  ■  r-    itr,*  ns  "Jtif.  se^Iges  ;  agile  grel)e8  put  their  tnist  in  diving;   the  tall 

•..r----      '.'■'■'?  «  the  green-liacked  porphyrio  seeks  their  friendly  shelter; 

:  ,-  -'f^f*    rirWier  sounds  a   lou«l  alarum.     All  fly  to  the  nearest  cover 

«r  .-•    ■     .io«ie  rhick  beds  they  find  a  secure  haven." 

.^.  '  '\:<x»'*.   rjATALO«i:K    OF    Birds.*  —  This  useful  list   gives   the 
.4Tr./-a  4rifi  ;*-,^alities  of  all  known  living  binls,  numl>ering  11,030  species 
Ti    3l.>'  2^.r\^r^.  fhongh  in  the  author's  opinion  '•many  of  these  genera 
«i./!   jr^rr.*^  rr^n•^l  be  eventually  abolishe<l.'*     The  subgenera  are  placed 
ya    ft'Txt-rx.  ^nd  .M.  IV>iicard  Ixilieves  that  it  does  harm  to  ornithological 
.r-.t'Tyrp:  * "/»  multiply  the  genera  and  the  subgenera,  as  it  has  been  the 
■>f-^rf.t./*/w  f/t  t\f,  lat/rly."     The  classification  followed  is  a  new  one,  begin* 
>  -./  w  rh  rhe  StryUhiones,  the  lowest  living  forms,  and  ending  with  the 
TO'i^Ti  r»j?-Mrd?«,  which  the  author  regsirds  as  the  most  recent  and  prob- 
er,' '    f.e  Tfif^i  perfectly  organized  birtls.     Four  new  "  orders  "  are  pro- 
'yr*^t\.    namely,   Pftlamedea   for    Palamedea,    Chauna,  and  Isckyomis ; 
/"AT'i^/^jr  for  the  Hfrodida  ;  Phcmicopteri  for  Phctnicopterus  ;  and  TVo- 
^A,  *  f/,r  fhe  homming-birds.     As  a  check-list  for  exchanges  and  arrange 
-.f/  fr»'i^'-nms  we  donbt  not  the  l)ook  will  be  found  to  be  very  convenient. 

T  fr K  Viu.jp  P'lo WKRrt  OP  America.*  —  It  is  a  singular  fact  that  many 
^f  r,^ir  more  c<'>mmon  and  l>eautiful  wil<l  flowers  have  never  been  figured, 
ary!  :ve  %r*'.  glarj  that  in  the  present  scries    an  attempt  is  to  be  nuide 

•  f:nif»l/^*iM  A'-i'im  kuruAqti^  /jrHrn'j/tffTum,  Auctor  Adoli'HUS  Boccard.  Loii- 
^.fti.     I  J<7^     For  4«^  mt  3.'  Orcat  Kiwsell  Street,  London,  W.  C. ;  and  by  S.  C.  Ca»- 

*  yv  iV*Jd  FUtwrnfM  of  Amtrirn.  lllaitrations  by  Isaac  Spragub.  Text  by 
Or/,K/,R  /,.  (fT^^UAt.f.,  M.  !>.,  AMwUnt  Profeswr  of  Vegetable  Physiology,  and 
f'*'rr,/t/,r  in  fV*t:«r.7  in  Harvard  i;niver»ity.  Part  I.  Boston:  H.  O.  Honghtoii 
«,  O,.  .  N'eir  rork  :  lUini  and  Houghton. 
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to  supply  the  deficiency.  Tlio  present  faAcicuhis,  which  forms  the  6rst 
part  of  a  work  of  which  it  is  intondtsl  that  two  parts  shall  be  issued 
annually,  contains  roloreii  plates  of  AquUfgia  Canndentis  L..  Geranium 
maculatum  L.,  A$ter  undultiius  L.,  Uemrdia  flara  L.,  and  Gerardia 
tenui/olia  Vahl.  The  artist,  Mr.  Isaac  Spniguts  is  well  known  by  his 
excellent  outline  drawing  in  (iray*s  Genera  and  in  the  botanical  re- 
ports of  s<'V(*ral  of  the  western  surveys.  The  present  plates  are  ac- 
curate in  drawing;  and  brilliant  in  color,  that  of  the  columbine  bein|^ 
es[)ecia]iy  striking.  The  two  s|>ecies  of  Gerardia  are  figureil  on  the 
same  phite.  but,  althou<{h  this  is  perhaps  an  a<lvantage  in  a  botanical 
point  of  view,  it  must  l)e  confessefl  that  the  genenil  eiftH^t  is  not  pleasing. 
Acoom]mnying  the  [ilates  are  twelve  [)ages  of  text  by  Prof.  (».  L. 
Goo<lale.  The  task  of  describing  plants  which  have  a  popular  interest, 
as  in  the  case  of  the  s|>e<'ie8  figured  in  the  present  fasciculus,  is  by  no 
means  easy  or  gracious.  The  writer  is  too  apt  to  confine  himpelf  to 
vague  sentimentalities.  This  danger  Professor  Gi>odale  has  succes-^fully 
avoide<l,  and  instead  of  copious  extracts  from  Mrs.  Ilcmans  and  Wonls- 
worth  he  has,  very  much  more  to  the  purpose,  given  (pKitations  from 
Hermann  Miiller  and  Sprengt>I,  writers  who,  although  by  no  means  un- 
familiar to  those  who  have  taken  a  l>otanical  course  at  Cambridge,  are 
probably  new  to  the  majority  of  those  who  purchast*  the  present  work. 
If  Mr.  S[>rague  has  made  the  Wild  Flowers  of  America  a  work  which 
will  be  sought  by  all  lovers  of  the  beautiful,  Pn)fessor  Goodale  has 
done  no  less  for  those*  who  seek  instruction,  pleasingly  conveyed,  with 
reganl  to  our  common  native  plants.  The  price,  $5.00  a  part,  seems 
rather  high,  but  if,  as  we  learn  from  the  publisher*s  announcement,  the 
6rst  edition  is  already  nearly  ex hauste<1,  it  cannot  1)6  said  to  l>e  too  high. 

llKt'r.xT  Books  and  Pamphlets.  —  Synopsis  of  American  Wa^ps.  By  F)r.  II. 
dc  SauHhiin*.  Solitary  Ws^ps.  (Smithsonian  Miscellaneous  (Collections.  354.) 
Wa*hin;Cton,  D.  C.     187J.     8vo,  pp.  385. 

Stu<lien  xur  DeMX'ntk-nxthcorie.  II.  Uvl>er  die  letzten  Unuichen  der  Transmnta- 
tiuiivn.     Von  Prof.  August  Weismann.     I^eipzit;.     1876.     8vo,  pp.  336.     5  plates. 

S<.'«'fnth  Annual  KciH>rt  of  the  CttHilof^ical  Survey  of  Indiana,  made  during  the 
Yrar  1875.  By  K.  T.  Cox,  Slate  Geolo>:ist,  assisted  by  Trof.  John  Collett,  Prof. 
W.  W.  Borden,  and  Dr.  O.  M.  Levete.     Indianapolis.     1876.    8vo,  pp.  601. 

Entoniolo);ische  Nachrirhten.  Herauf)^>geben  von  Dr.  S.  Kntter.  Jahrii^ang  I. 
1875.     II.     Heft  i.,  ii.     1876.     C.  F.  Vieweg  in  Quedlinbarg.     8vo. 

Kerherches  sur  les  Dicyemidcs,  Snrvivants  actuels  d'un  Kmbrmnchement  det 
M<fit4izoaires.    Par  fidouard  Van  Beneden.    Bruxelles.    1876.    8vo,  pp.  111.    3  plntes. 

Oor  Present  Knowledi^e  of  the  Nidification  of  the  American  Kin^Ietii.  By  Kmest 
Inf^rsoll.  (From  the  BoIIetin  of  the  Nnttall  Ornithological  (-lub.  Vol.  i.,  No.  4. 
November.  1876.)     8vo,  pp.  80. 

Deacriptiont  of  some  Vertebrate  Remains  fh>m  the  Fort  Union  Beds  of  Montana. 
By  K.  D.  Cope.  (Extracted  from  the  Proceedings  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia,  October  31,  1876.) 

Increase  Allen  I>apham.  A  Memorial.  Read  before  the  Wisconsin  Natural  His- 
tory Society.     By  Charles  Mann.    8vo,  pp.  21. 

The  Land.Birds  and  Gamc-Birds  of  New  England.    With  DewriptioQS  r' 
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Binl8,  their  Nests  and  Eggs,  thdr  Habits  and  Notes.  With  IIIoBtrations.  By  H.  D. 
Minot.  Salem,  Mass.:  Naturalists'  Agency.  Boston:  Estcs  and  LanriaC  1877. 
8vo,  pp.  456. 

GENERAL  NOTES. 

BOTANY.i 
IIoMOGONE  AND  Heterogone  (or  Ilomogonous  and  HeterogODOus) 
Floweks.  —  That  ditference  in  relative  length  or  height  of  stamens 
and  style,  reciprocally,  which  in  Torrey  and   Gray's  Flora  of  JNorth 
America  was  very  long  ago  designated  by  the  term  dictco^imorphiem^ 
Mr.  Darwin,  who  detected  and  has  made  much  of  the  meaning  of  the 
arningement,  called  simply  dimorphism.     Besides  these  dimorphic^  he 
al>o  brought  to  view  trimorphic  flowers.     The  first  name  is  too  long  for 
use  and  carries  with  it  some  ambiguity,  since  it  may  imply  a  separation 
as  wril  as  a  diversilication  of  the  sexes.     Mr.  Darwin's  term  has  the 
disadvantage  of  not  indicating  what  parts  of  the  blossom  are  dimorphic 
(herm:i*>hrodi:e  tlowers  may  be  dimorphous  in  the  perigonium),  and  a 
more  v;eneric  name  is  now  required  on  account  of  trimorphic,  etc     This 
has  \^-eii  ^ufplit:*!  by  Hildebrand  in  Germany,  who  has  introduced  the 
term  r.^v.-jf^V*/  and  the  counterpart  homostyled,     Tliese  are  not  partic- 
olarlv  Larrv  :i^:rrila:ions :  for  the  difference  is  in   the  stamens  as  well 
as  :-  :-e  :  >:i^.  -k^-i  in  the  latter  is  not  always  restricteti  to  the  style. 
Wc"-^-s:-i'  ".Sbfri  :erms  ought  not  to  be  superseded  on  the  ground  of  im- 
ppjv-irni-L: :   'u:  :L  jse  which  have  not  yet  taken  root  sometimes  may  be. 
F  lI:"Ti-^-  :ir  arialo^  of  ptrigonium  or  jwrigone,  I  propose  the  more 
eii.  c^v  -ri-  Tr^Tive  !-rm  of  hftert>gone  (or  heterogonous),  for  these  flowers 
s--:ii  A.^   -JL.-^    A  Priifiul'i,  Houston ia^  Lt/thrum,  etc.     The  counterpart 
i:-.  -•:.  '•'S     :•   v&'?i  y/c-zi'./iw)  would  designate  the  absence  of  this  kind  of 
.j^r7-^'.'.Li.zl^:z,.     TLr-^e  trrms.  either  in  I^tin  or  English  form,  would 
w  r'£.  T-L   '.z.  jT-rr!:    r  sj>ecitic  characters,  and  have  the  advantage  of 
*CTr..      r-  -^  :-^rr^'j'^rr^< — Asa  Gray. 

A  >r  .  :  2.  ^  t  •"JT ALLOW?  AX  Oak  I  —  "  Being  yesterday  in  tte  ccfun- 
•^^^  _-_  -..  -  LTi^-i^'irL'^pi.  I  kiw  what  seemed  to  me  a  curious  botanical 
z'r.*ii:-:-zL"-. .-.  ""ij'-i  a^ay  be  of  interest.  The  phenomenon  is  this.  I 
a;iL:i«i  -1  Si^  rltii-T-  s.-owing  side  by  side,  almost  from  the  same  rooty 
^  L.  -  —  .^^  -aI  iJi'i  a  madrofia,  but  on  examining  the  madrofia,!  found 
-z:i:  :.<':"  y-  :  ''i-^  :ir' dead  bo«ly  of  the  oak  that  ought  naturally  to 
jjj^-i  -  -  .ji— :-^i  i'l-n  :bcf9e  roots,  and  the  madron  a  was  gradually  over- 
i-  v.r  r^.L  io:  "iraiiches.  laying  its  outside  wrap|>er  along  like  de- 
Z,-^  -..  r  zir.  Tirz  insi-k  was  overgrown  all  but  about  a  foot  in  some 
ii;ii-:— .  r--  -  -.--i-*--  :b*  trunk  being  perhaps  seven  or  eight  feet  in  dr- 
n-T  r^ --':■■  -  i." •:  : *--e  : ranches  were  gradually,  apparently,  covered  by  the 
3Li»— r  i  '  ■-*"-*  li-^  ^'j'.'A  part  being  mad rofia,  and  the  dead  limb  of 
^^  -_,.i     ,-    :_r      A::i:rt. close  by  was  another  pair, oak  and  madroSa, 

-  ' :- :-r:e»i  bv  Prof.  G.  L.  Goodale. 
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growing  in  the  Hame  wav,  IkiiIi  very  large  trecA ;  hut  in  this  c:ise  the 
madroffa  trunk  waM  |M*rfei't,  the  branches  very  HouriHhing,  and  only  here 
and  tht're  the  n^mnants  of  the  oak  branches  projecting,  wliich  were 
being  rapidly  covered,  and  apparently  in  a  few  years  there  will  lie  no 
ezt(*rnal  evidence  that  there  was  anything  but  a  madroiia,  yet  it  has 
plainly  aI)sor))ed  a  large  oak  tr(H>.  F'arther  on,  investigating  other  ma- 
drofias,  I  found  exactly  the  same  thing,  ezce[)t  that  the  tree  alworbed 
waM  a  bay  (Oreodaphne)*'  —  Pkliiam  W.  Amks. 

TnK  .Skxual  Kf.fkoduction  of  Fun«i.  —  That  several  clansi^s  of 
fungi  exhibit  a  sexual  as  well  as  a  non-sexual  mode  of  reproduction  has 
been  considered  to  lie  estiiblishetl  by  the  resean^hes  of  De  liary  and 
others.  In  the  section  of  Ascomycetes  this  was  held  to  bo  etTt^cte*!  by 
the  union  of  the  pollinodium  or  antheridium,  aH  male  organ,  with  the 
ascogonium,  resulting  in  the  production  of  the  asci.  The  most  rect^ut 
invcHtigations  of  Van  Tieghem  and  Cornu  throw  the  gravest  doubts  on 
this  sup|M)se<l  sexual  process.  They  assert  that  the  Bo-caIle<i  **  |M)llino<lia  ** 
of  I)e  Hary  arc  in  reality  strings  of  conidia  or  vegetative  cells  which 
themsi^lves  germinate  without  any  process  of  imprt^gnation.  Van 
Tieghenrs  oliservations  were  chietly  made  on  the  two  Ascoinycetout 
geniTa  Chfetonium  and  SordarUu  but  apply  also  to  lichens  and  to  the 
allege<]  conjugation  of  male  and  female  organs  which  is  stated  by  some 
writers  to  take  place  on  the  mycelial  threads  of  certain  BaKidiomycetous 
g(»nera,  as  Coprinus,  The  life-history  and  mode  of  repro<iuctioii  of  all 
the  Fungi  seem  to  be  still  involved  in  the  greatest  obscurity  ;  and  all 
the  new  Mystems  of  classification  based  on  these  characters  must  be  re- 
ganled  as  provisional  only.  —  A.  W.  Bkxnktt. 

Bdtank'AL  Club  at  Puovidknci*:,  U.  I.  —  It  gives  us  pleasure  to 
announce  that  a  l^>tanical  Section  of  the  Franklin  Society  has  been  re- 
cently formed  at  Providence,  and  that  it  has  already  gone  to  work  with 
a  will.  Short  reports  of  the  meetings  have  been  published  in  the  Prov- 
idence pa{>ers,  and  they  indicate  a  purpose  on  the  part  of  the  society  to 
thoroughly  explore  the  remarkable  flora  of  Rhode  Island. 

Botanical  Patkhs  in  Kkcrnt  Periodicals.  —  Flora^  No.  28. 
Dr.  Muller,  New  Brazilian  liubiaa^a*.  Carl  Kraus,  Meclianics  of  the 
Growth  of  Seedling  Roots.  De  Kreni|)elhul)ery  Brazilian  Lichens.  No. 
30.  J.  Wiesner,  A  New  Self-liegistering  Auxanometer  (an  instrument 
for  measuring  rate  of  growth).  No.  «51.  Westt^rmaicr,  Cell-Division  in 
the  Embryo  of  Capsella  Bursa- Pas  tor  is.  Drude,  On  a  Blixed  Heath* 
and- Meadow  Vegetation. 

BoUtnUche  Zeitttng,  No.   41.     Eriksson,  On   the   Point  of  Growth 
(puuctum  vegetationis)  in  the  lioots  of  Dicotyledons.    No.  42.    Behrend- 
•en,  (hi  the  Flora  of  the  Northeast  |uu't  of  Zemplin  (Hungary). 
No  other  foreign  journals  have  at  the  present  date  come  to  hand* 
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ZOOLOGY. 

Koitt  OS  KOMK  Ok  EGO  V  BiKDS.  —  Ampflif  p(trrulu§  (Lfiniueas). 
'J'lli^  bird  wafc.  fjr^t  ii(/tic<:<l  here  as  earlv  a*  XovemWn  but  mt  no  rime 
wa>r  i:  fouud  in  large  fl<>cks.  The  ^eatest  Duml»er  I  saw  at  any  one 
tiiij*;  did  nm  eice*-*!  tw^mtv.  Thev  feed  on  ihe  wild  rose  berry  almost 
if  ntjX  eiduisively  during  the  wiuter.  filliDg  their  crops  to  their  ntmost 
«aijiariiy  and  growing  very  fat.  At  time?  they  were  very  shy,  at  others 
jubl  the  reverhe.  I  noticed  them  only  along  the  creeks,  where  they 
were  fe»f<ling  or  resting.  I  lielieve  they  rw>?t  among  and  on  the  wild 
njw:  huhhes,  as  I  have  found  them  there  at  twilight  and  early  morning. 
J  have  not  noticed  them  making  any  uuuii'Ual  noise^  thoagh  in  large 
i\tj*'kH  they  might  make  plenty  of  i  and  very  likely  would-  According  to 
l)t''Auui\,  the  female  has  no  wiiite  or  vellow  on  the  inner  webs  of  the 
M-<;'jndari<.'f».  I  find  that  each  has  the  white  or  yellow  extending;  around 
th*:-  point  and  on  the  inner  web  of  the  secondaries. 

Pipilo  mfgnloiujx  (Baird).  This  hinl  appeared  here  in  early  spring; 
Ytiih  ruiiie  shy.  Its  resort  is  along  the  cret-k.  rarely  leaving  iu  thongh  at 
tiifM's  it  is  been  on  tin?  neighboring  f(X)t-hill5.  I  have  seen  it  fly  several 
huridn.-d  yardg  without  lighting.  It  feeds  on  the  ground,  scratches  a 
great  d«*al,  and  is  restless.  At  times  they  fly  rather  high.  They  leave 
her*-  in  April,  returning  on  their  way  south  in  September,  aboat  the 
1.0th. 

Panerelfa  Tovntendii  var.  $chi$tace(i.  This  bird  also  is  very  shy, 
8e<'kK  th«'  dense  thicket  and  undergrowth,  and  scratches  on  the  groand 
among  the  dead  leaves,  doubtless  fee<ling  on  see^ls  and  insects.  I  believe 
it  hrt'Mh  here,  but  am  not  positive.     Goes  south  in  September. 

Junrtj  (Jr^ijonus  Townsend.  Winters  here :  migrates  late  in  the 
Hjiring,  but,  I  think,  only  to  the  high  mountains.  Its  habits  are  much  the 
hami'  as  other  snow  binls. 

MfLfjspiza  melodta  var.  Found  here  early  in  the  sprinjr.  It  is  a  great 
htjii*^t>U:r  and  bings  very  sweetly.     I  do  not  know  the  variety. 

AftlanerpeM  torquatut  (Wilson).  Breeds  here  and  is  uumeroas.  I 
know  vtiry  little  alK>ut  them. 

P*ff4iranut  trachyrht^chui  (Latham).  Breeds  here,  makes  its  nest  on 
a  loiK-ly  ibland,  in  the  sand  or  loose  earth,  lines  it  with  a  very  little  grass 
or  j-'><>ii>.  Its  eggs  are  white;  and  rough,  as  a  rule  two  only  in  a  nest, 
thougfi  H^jme  are  found  with  three  eggs.  They  nest  in  large  groups, 
t.h«-  nehth  being  side  by  side  and  covering  acres. —  Gkorge  R.  Bagon, 
r.  K.  A-,  Camp  Harney,  Oregon. 

Whuvrn  Of  THK  Whistlkk.  —  March  7,1874,  Sidney  B.  Ceby,  of 
M/jViU-y.  bhot  in  (/astle  Neck  River,  Ipswich,  Mass.,  a  female  whistler  or 
golden  eye  ( /fucephala  Americana)  whose  stomach  contained  nothing 
but  Indian  *y>rM,  Zea  mays^  of  the  variety  grown  in  the  Northern  States. 
J  ii«;  kernel*  were  whole,  as  if  recently  swallowed. 
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Cttstio  Neck  Kiver  is  a  purely  tiiial  estuary,  the  water  is  rait,  and  the 
place  where  this  binl  was  shot  was  only  half  a  mile  from  the  open  sea. 
At  this  time  of  the  year  no  corn  couhl  he  obtained  in  the  fields,  as  the 
fanners  all  house  their  com  in  this  locality,  in  the  fall,  and  it  is  a  mys- 
tery where  the  binl  could  have  obtained  it,  as  it  is  the  wildest  of  the 
ducks  that  visit  this  part  of  the  c^oast. 

I  have  never  found  in  the  stomachs  of  this  species  anythinj^  but  fish, 
shell  fish,  and  marine  plants  and  insects,  except  in  this  instance,  which  I 
I  think  is  the  only  one  on  re<?ord.  The  bin!  was  given  to  me  by  Mr. 
CVby.  and  u|>on  dis«e<rting  it  I  found  the  corn  as  al>ove  state<l.  If  any 
one  can  give  a  like  instaiici*  among  the  sea  ducks  I  should  like  to  hear 
of  it  through  the  columns  of  the  Naturalist.  —  J.  Francis  LkIUkon. 

AITTHBOFOLOOY. 

CuRDATK  Ornament.  —  A  stone  objinit,  plowed  up  in  Chester 
County.  IVniisylvania,  some  twenty  years  ago,  has  just  been  brought  to 
my  attention.  It  is  *'  heart-shaped,**  made  of  a  coarse,  micaceous  sand- 
stcMie,  and  moasun*H  two  and  a  quarter  inches  fnmi  the  notch  to  the  afN^x, 
two  and  a  half  inches  across  the  broadest  iK>rtion  (»f  the  lol>es,  and  aver- 
ages three  fourtliM  of  an  inch  in  thi(*kness,  one  lolie  lieing  somewhat 
largtT  than  the  other.  The  edges  have  evidently  been  worke<1  and 
rountknl  by  alioriginul  tools,  and  the  notch  may  have  been  partially  cut 
at  the  same  time,  as  the  upper  i>ortions  of  the  lolies  would  indicate. 
This  has,  however,  Uren  dee|M*ne<l  artificially  by  the  over-zealous  discov- 
erer, with  a  metal  instrument,  as  may  l)e  s(H*n  in  the  shar|)ly  cut  outlines, 
whi<*h  {NtssesH  a  much  more  rtK^ent  ap{K»ar.ince  than  the  other  |>ortions, 
the  grains  of  sand,  in  many  cases,  having  been  8i*ver(;d  and  smoothed. 
The  object  was,  iK>ssibIy,  intende<l  for  a  rude  ornament ;  or  it  may  have 
lieen  fashioned  for  pnr[K>ses  of  sepultun^  The  former  supposition  seems 
iniprob:iblt»,  as  the  material  is  so  coarse  and  crumbles  easily,  while  there 
is  no  oriti(*c  tir  projeetit»n  by  which  it  might  have  lieen  sus{>ende<l.  Tlie 
{Miint  is  somewhat  truneated.  which  has  proliably  lieen  effecte<l  by  pound- 
ing, as  it  has  a  nigget],  rough  ap|>eaRince. 

The  two-loU'd  form  is  but  a  conventional  device  of  civilized  man  to 
represent  the  human  heart,  and  it  is  not  at  all  probable  that  the  North 
American  Indian  employe<l  such  a  figure  before  he  came  into  contact 
with  the  Euro{»eans,  especially  as  he  does  not  use  it  in  his  {mintings  and 
etchings  at  the  present  time,  but  copies  din*<*tly  from  nature.  To  be 
sure,  the  symbol  was  used  ifi  the  hieroglyphics  or  picture-writings  of 
ancient  man  in  the  eastern  hemisphere,  but  we  have  no  pn>of  that  it 
occurred  in  the  rude  rock-etchings  of  nomaiiic  trilies  in  the  United 
States.  This  form  of  ornament  is  so  scarce  that  it  can  hardly  repi^escnt 
a  type.  I  have  seen  but  this  one  and  have  heanl  of  but  two  others,, one 
of  which  is  figured  by  Dr.  liau  in  his  Archaeological  Collectioos  of  tl 
United  StiUes  National  Museum.    The  Utter  was  said  to  haTe  bf 
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found  in  an  Ohio  moand,  lying  on  the  neck  of  a  Bkeleton.  The  three, 
occurring  in  widely  separated  localities  and  made  hy  different  races,  miut 
be  considered  as  accidental  specimens.  No  one  of  them,  however,  can 
be  certainly  considered  as  a  purely  aboriginal  production,  all  haying 
been  either  tampered  with  or  manufactured  for  purposes  of  fraad. — 
E.  A.  Barbeb. 

Anthropological  News.  —  Number  23  of  the  publicationa  of  the 
Western   Reserve  and  Northern  Ohio  Historical  Society  is  a  tract  of 
eight  F^ages    upon   Archaeological  Frauds,  written  by  Colonel    Charles 
Whittlesey.     A  list  is  given  ^'  of  all  the  engraved  stones  in  the  United 
Stare^r  nine  in  numl>er,  which  have  come  under  the  observaUon  of  the 
anchor.     They  are  the  Grave  Creek  Stone ;  a  quartz  axe,  sketched  by 
Dr.  G.  J.  Farifrh  for  Professor  Wilson ;  a  grooved  axe  or  maul,  repro- 
duce^l   by  I>r.  Wilson,  on  page  412  in  his  Prehistoric  Man;  the  Holj 
Stoue.  of  David  Wyrick ;  an  epitome  of  the  ten  commandmenca  in  He- 
brew, found  by  Mr.  Wyrick ;  a  stone  similar  to  the  Holy  Stone,  from 
m  morjii'l   in  Licking  County,  Ohio ;  a  grooved  stone  axe,  from  Butler 
Coufity.  Oiiio ;  a  stone  alleged  to  have  been  plowed  up  On  the  eastern 
ihore  of  Grand  Traverse  Bay,  Mich. ;  and  a  stone  maul  found,  in  1875, 
in  ari  a.'icient  mine  pit,  near  Lake  Desor,  Lake  Superior.    The  prinicpal 
t^rt  of  tiie  tract  is  devoted  to  the  various  copies  and  versions  of  the 
farr.ou^  Gravrr  Creek  Stone.     Six  drawings  are  given,  the  last  being  a 
(yyi.Y  ij-^1  by  Monsieur  Levy  Bing,  at  the  Congress  of  Americanists,  at 
N«:'Cv.  in  gf^A  faith,  as  a  Canaanitish  inscription.     Colonel  Whittlesey 
y,.:i-  with  our  ablest  archaeologists  in  deprecating  the  credulity  which 
ax%'*'.h*r-  to  th*>e  palpable  frauds. 

Tfif;  Pennsylvania  Historical  Society  have  published  ileckewelder's 
IsAli^ri  Nat'h^iis.  as  the  twelfth  volume  of  their  series.  The  apology  that 
3fr.  li^.-kewelder  had  tilled  his  book  with  ''the  national  traditions  and 
njv::i^  of  the  Indians  "  can  but  provoke  a  smile  fi*om  those  who  halve 
v>-^"-*  i'*r  *li*ys  through  wearisome  pages  to  hear  the  story  of  tlie  red 
ci^-.'r  faith  fn;m  his  own  lips.  This  reprint  of  an  old  book  has  our  un- 
/  -^k.'.fi'T^l  praise  for  the  spirit  which  conceived  it,  and  the  taste  and  accu- 
r»"T  wi;>:b  characterize  its  execution. 

T}»e  Smithsonian  Report  for  1875  is  just  issued  and  contains  the  fol* 
low;:.::  anthrof>ological  matter:  International  Code  of  Symbols  for 
f;.'.j4->  of  Preliistoric  Archteology  (illustrate<l),  by  O.  T.  Mason ;  Cer- 
uiu  C'.iiracteristics  pertaining  to  Ancient  Man  in  Michigan,  by  Henry 
Gi---i*sin  (illustrated)  ;  The  Stone  Age  in  New  Jersey,  by  C.  C.  Abbott, 
>L  iJ-  f'^'^'i  illustrations). 

'J>^«r  war  in  the  Turkish  provinces  has  awakened  a  fresh  interest  in 
th<r  <^:Lxjological  questions  involved  in  this  classic  land.  Perhaps  there 
ik  i-C/  oonier  of  the  world  where  the  questions  of  race,  religion,  language, 
aijO  ^r^vemment  more  overlap  and  intermingle.  To  those  of  our  readers 
who  uke  an  interest  in  these  phases  of  the  controversy  we  recommend  the 
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two  articles  in  the  Geographical  Magazine  for  October,  by  BIr.  Raven- 
stein,  accompanied  by  four  maps  exhibiting  the  spread  of  Blohamme- 
daniom,  the  political  divisions,  the  comparative  density  of  population, 
and  the  nationalities ;  and  the  History  of  the  Mongols  from  the  Ninth  to 
the  Nineteenth  Century,  by  Henry  H.  Howorth.  —  O.  T.  Masoii. 

OEOLOOY  AND  PAIaAONTOLOOY. 

The  Okological  Scrvet  in  Ciiaroe  of  Prof.  F.  V.  IIatden.  — 
Tlie  productiveness  of  the  work  pursuetl  in  America  by  Professor 
Hayden,  the  greatness  of  the  results  obtained  by  this  savant  and  the 
coUaborutoni  whom  he  has  associated  witli  him,  the  hope  and  expecta- 
tion of  having  science  cnricheil  by  new  discoveries  of  which  those  of 
these  last  times  seem  but  a  prelude,  —  all  these  considerations  have 
deeply  impressetl  the  French  savants,  who  attentively  watch  the  re- 
searches of  every  kind  in  geography,  physics,  botany,  zo(>logy,  and 
especially  geology  and  palaeontology,  pursued  through  the  unexplored 
Territories  of  the  United  States  west  of  the  Mississippi,  and  towards  the 
Rocky  Mountains.  It  would  be  impossible  to  trace  out,  even  in  a  sum- 
mary,  what  is  the  most  striking  and  interesting  |»art  in  the  undertaking 
of  Professor  Hayden,  and  I  muHt  merely  mention  some  essential  points 
which  from  the  speciality  of  my  studies  I  am  prepared  to  appreciate  to 
their  full  value.  It  is  certain,  first,  that  the  Yellowstone  or  Geyser 
region,  recently  surveyed  and  preserved  by  the  wisdom  of  the  Federal 
government  against  the  danger  of  devastation,  put  to  the  disposition  of 
science  the  ex|>osition  of  an  assemblage  of  phenomena  of  the  highest 
interest.  Their  examination  will  s<*rve  to  explain  the  mmle  of  forma- 
tion of  the  lacustrine  dejtosits  of  Europe,  where  the  geyserian  action  is 
so  remarkably  visible.  Henceforth  it  will  be  easy  to  follow  the  procee<l- 
ings  formerly  employed  by  nature  on  the  European  Continent,  and 
which  now  are  in  full  action  in  the  central  part  of  the  American  Union. 
It  is  also  evident  to  the  geologist  who  considers  the  general  classifica- 
tion of  the  formations,  as  it  is  fixed  from  the  onler  of  the  materials  as 
they  exist  in  Europe,  that  a  great  revolution  is  preparing  in  geology 
from  the  discoveries  in  regard  to  the  stratigraphy  of  the  Territories  re- 
cently exp]ore<i  under  the  direction  of  Dr.  Hayden.  The  Dakota  group 
and  the  lignitic  formation  constitute,  in  fact,  two  systems  of  an  enormous 
power,  wherein  the  fresh-water  formations  of  an  uncommon  thickness 
are  directly  superposed  on  the  marine  beds,  or  in  alternation  with  them. 
(>f  these  two  systems  the  one  is  incontestably  cretaceous,  the  other  as 
incontCHtably  tertiary,  and  both,  equally  rich  in  fossils,  animal  and  vege- 
table, are  so  intimately  bound  together  that  the  passage  from  the  one  to 
the  other  is  by  a  series  of  degrees  without  interruption  or  gap. 

Now  this  is  indeed  a  fact  of  immense  importance  in  this,  that  it  dis- 
proves all  that  was  sup[K>sed  to  have  been  observed  positively  ir 
Europe  in  generalizing  local  and  partial  phenomena.     In  the  minda  c 
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the  most  eminent  geologists  of  this  side  of  the  Atlantic  the  gaps  which 
distinctly  separate  the  cretaceous  from  the  lower  tertiary  were  admitted 
as  corresponding  to  the  end  of  a  great  period,  and  marking  its  separation 
from  the  following  one,  abruptly  l)eginning  a  new  order  of  things. 
Thanks  to  the  American  discoveries  duo  to  Dr.  IIayden*8  perseverance 
we  have  now  before  us  a  formation  composed  of  a  union  of  strata  of 
surprising  extent,  and  these  strata  when  they  become  carefully  studied 
will  teach  us  how  the  transition  between  the  upper  cretaceous  and  the 
most  ancient  tertiary  has  proceeded. 

The  radical  separation,  admitted  until  now,  of  the  secondary  times  in 
regard  to  those  which  follow,  is  therefore  uncertain  in  such  a  way  that 
if  geological  researches,  instead  of  beginning  in  Europe,  had  been  first 
made  in  America,  the  classification  would  have  been  modified  according 
to  the  facts  recently  obtained  by  Dr.  Hayden ;  and  we  can  even  assert 
that  it  would  have  been  founded  upon  at  least  different  if  not  opposite 
bases.  The  natural  consequence  of  the  discovery  of  these  new  forma- 
tions has  been  a  rich  harvest  of  animal  and  vegetable  fossil  remains, 
vertebrate  and  invertebrate.  Here  I  will  only  speak  about  the  plants 
which  by  their  profusion  and  their  variety  form  a  complete  herbarium, 
by  which  ^Ir.  Lesquereux,  as  learned  as  modest,  will  be  able  to  patiently 
reconstruct  the  vegetation  of  :ui  epoch  of  which,  a  few  years  ago,  even 
the  existence  was  still  unknown,  at  least  contested.  Nothing,  indeed, 
was  more  obscure  than  the  flora  of  the  second  half  of  the  cretaceous 
until  the  Dakota  group  offered  us  their  share  of  vegetable  fossils.  This 
obscurity  was,  and  is  still,  a  great  obstacle  to  the  study  of  those  plants 
which  show  us  the  most  ancient  Dicotyledons,  and  take  us  back  to  an 
age  when  the  vegetation  of  our  globe  was  being  completed  by  the  ad- 
dition and  the  rapid  development  of  the  highest  and  most  numerous 
class  which  composes  it  at  our  time.  Before  this  epoch,  reduced  as  it 
was  to  a  small  number  of  relatively  inferior  types,  the  vegetation  could 
evidently  furnish  to  large  land  animals  insufRcieut  food.  It  is  only  from 
the  appearance  of  the  Dicotyledons  just  at  the  epoch  when  the  strata 
of  the  Dakota  group  were  deposited,  that  both  kingdoms  began  their 
completion  by  the  rapid  and  successive  development  of  what  they  have 
most  perfect  in  land  animals  and  plants,  before  the  arrival  of  man  him- 
self, this  last  complement  of  creation. 

Not  only  have  the  plants  of  the  Dakota  group  presented  to  us  types 
of  which  we  could  n6t  formerly  suppose  the  antiquity,  but  in  the  ter- 
tiary system  which  immediately  follows  the  Dakota  group,  in  the  lignitic 
formation,  the  researches  inaugurated  by  Dr.  llayden  have  already  ex- 
posed to  our  knowledge  the  remains  of  a  number  of  floras  of  various 
stations  and  of  great  richness.  This  vegetation,  distinct  from  that  of  the 
Dakota  group,  is  far  more  recent,  but  it  has  also  its  proper  interest.  Its 
relation  with  European  contemporaneous  floras  has  to  be  determined ; 
its  most  interesting  study  will  demand  a  great  deal  of  patience  and 
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hani  work.  It  must  be  oomplctetl  in  time,  by  a  long  Aericn  of  new  re- 
8earch(*M,  an<1  nobo<)y  in  better  able  to  (H>nttnue  tbem  on  the  Kamo  plan 
than  Dr.  Hayden,  who  ha^  directed  them  until  now  with  such  thought- 
ful zt^iil  and  clearness  of  plan.  The  magnitude  of  the  results  already 
obtained  warrants  the  ho|)e  of  future  discoveries.  —  Count  (i.  db 
Satokta,  of  Aix,  France. 

TiiK  (iK<»i.o<sY  OK  IriiArA,  Nkw  Vouk,  and  tub  Vicixitv. — The 
Cayuga  Lake  banin  of  Western  Nt^w  York  extends  in  a  general  north 
and  south  direction,  attaining  a  length  of  over  forty  niilei«.  The  land 
inclosing  it  on  the  north  is  com|viratively  low.  and  the  lake  is  broail  and 
shallow.  Southward  the  land  increases  in  elevation,  the  lake  becomes 
dee|MT,  and  the  head  of  the  basin  is  inch>se4l  by  a  high  hilly  region. 
Along  the  shores  of  the  lake  for  its  entire  extent  the  various  rocky 
strata  from  the  Salina  group  to  the  Chemung  are  admirably  exposed. 
Itb:u^  occupies  the  low  alluvial  plain  at  the  hea<l  of  the  lake,  al>out  four 
hundred  feet  1m*1ow  the  general  level  of  the  surrounding  country.  Many 
of  the  stn'ams  entering  the  valley  at  this  |>oint  (low  through  dec*p  gorges 
rendering  the  un<ler]ying  Chemung  rock  easily  accessible.  From  Fall 
Creek,  which  (lows  into  the  lake  Imsin  junt  north  of  the  village,  south- 
wanl  to  the  Pennsylvania  line  then;  is  a  continuous  stretch  of  Chemung 
htrata.  KxcH^pting  for  buihling'St<ine  and  Hags,  the  economic  value  of 
this  group  is  not  great,  as  it  is  maile  up  of  shales  and  thin  betls  of  sand- 
stone. The  characteristic  fossils  found  at  Ithaca  are  Spirifera  me$aco»' 
talii,  S.  tneMstruUis^  and  OrtkU  impreMn.  In  addition  to  tht^se  there 
are  a  numU'r  of  specitrs  of  lamellibranchs,  gastcro|MMls,  cephaloixKls, — 
some  of  which  are  quite  lari^s  —  and  braehio|K>ds  other  than  those  men- 
tioned. The  b(»st,  and  in  fact  the  imlv,  ex|>osure  of  the  I'ortage  group, 
which  underlies  the  Chemung,  is  imme<liately  lielow  the  Ithaca  Fall  in  the 
Fall  Cre«'k  (lorge.  This  has  afri>nle<l  well-preservetl  fossils,  some  of 
which  are  quite  rare.  Spirifera  Itgvis^  characteristic  of  the  strata,  occurs 
in  great  numl>ers,  and  mi  well  pn'K4?rve<l  that  the  spires  are  fre«|uently 
visible  where  the  sh(*ll  has  l>een  removed.  But  the  ex|>osures  along  the 
lake  shore  offer  a  richer  (ield  to  the  collector.  Hy  referenct*  to  a  geological 
map  of  New  York  the  various  rocks  of  the  Silurian  and  Devonian  ages 
will  be  seen  to  stretch  in  long  bands  from  east  to  west,  that  is,  the  beds 
all  dip  to  the  south  and  are  im|K>sed  om^  upon  the  other  in  their  regular 
onler.  As  the  Cayuga  Lake  liasin  cuts  them  transversely,  it  forms  the 
basis  of  an  excellent  section  of  the  western  part  of  the  State.  The 
Hamilton  formations  are  here  well  developed  and  arc  exposc<l  along  the 
lake  shore  for  a  distance  of  twenty-five  or  thirty  miles.  North  of  Ithaca 
the  black,  thinly  laminated  Genesee  Shale  is  met,  and,  forming  clifli 
along  the  shore  and  precipitous  walls  to  the  small  streams  entering  the 
lake,  it  continues  exf»osed  for  two  or  three  miles,  thinning  out  and  over- 
lapping the  Hamilton  rocks  proper.  This  shale  affords  very  few  fossils, 
though  some  well-preserved  plant  remaini  have  been  found.     Separat- 
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iug  the  Genesee  Sbale  from  the  Hamilton  Shales  a  thick  hmnA  of  lime- 
stoue  —  the  Tally  Limestone  —  rises  from  the  water  and  after  an  undo* 
latiijg  course  of  several  miles  passes  off  at  the  surface.  I>irectlj  be- 
neath this  is  the  Moscow  Shale,  a  dark,  laminated  mad-rock  eaalj 
dibiutegrate'l  by  water,  the  Encrinal  Limestone,  —  a  very  tbin  bed,  — 
and  the  Lu'llowville  Shale.  The  Tully  Limestone  forms  a  rocky  table 
ujjon  which  the  streams  often  flow  for  a  considerable  distance,  the  dip 
of  the  lied  frequently  bf^ing  so  slight  as  to  present  nearly  a  level  surface. 
As  they  approach  the  lake  the  water  flows  over  the  hard  rocky  table 
and  cuu  its  way  through  the  softer  deposits.  These  are  easily  disin- 
tegrated by  the  Ofimbined  action  of  frost  and  water,  and  are  washed  away, 
forming  caverns  U:low  the  limestone,  which  after  a  time  breaks  ofT,  leav- 
ing large  masses  in  the  l>ed  of  the  stream.  This  is  particnlarly  well 
exempHHed  in  the  glens  about  Ludlowville  (eight  miles  north  of  Itliaca) 
and  at  Shurgur's  Glen,  near  the  lake  shore.  Roth  of  these  localities  are 
much  frequcntefl  by  collectors.  Spin'fera  granuUfera^  S»  medialis.  & 
mucronala,  and  Athyris  ipiriferoides  are  found  there  in  great  abundance, 
als^i  Phacops  bufo  and  other  trilobites.  many  species  o'f  lamellibranchs,  and 
a  number  of  cephulojKxls.  This  formation,  known  to  geologists  as  the 
Hamilton  Group,  including  the  Tully  Limestone,  the  Moscow  Shale,  the 
P!lncrinal  Limestone,  and  the  Ludlowville  Shale,  continues  for  many  miles 
along  the  lake  shore.  From  an  economic  stand-point  the  Tully  Lime- 
stone only  is  im]>ortant,  Ixsing  valuable  for  lime  and  building  purposes. 
The  only  minerals  found  are  calcite,  in  small  quantities,  and  iron  pyrites. 
We  turn  now  to  the  superficial  deposits  and  water-courses.  At  Ithaca 
there  are  two  distinct  types  of  river  or  creek  valleys  —  the  one  with 
rounded  and  well- worn  sides,  the  other  bonlered  by  precipitous  walls  of 
rock.  To  the  latter  chiss  belong  Cascatlilla  and  Fall  creeks,  which  flow 
into  the  Ithaca  plain  from  the  east.  Their  valleys  arc  true  valleys  of 
erosion,  having  been  formerl  since  the  withdrawal  of  the  vast  ice-sheet 
which  swept  over  this  i>ortion  of  North  America  in  quaternary  time. 
With  the  exception  of  Six  Mile  Creek  Valley  and  that  of  Cayuga  Inlet, 
which  open  into  the  lake  basin  from  the  soutlieast  and  south  respect! %*ely, 
all  the  streams  of  this  immecliate  vicinity  flow  through  deep  cuts  or 
canons,  in  which  they  descend  by  numerous  cascades  and  water-&lls  to 
the  lake.  As  their  valleys  are  mere  chasms,  they  make  no  appreciable 
change  in  the  general  contour  of  the  land.  With  valleys  of  the  first 
tyi>e,  however,  the  effect  is  of  an  entirely  different  character.  They  are 
distinctly  marke<l.  Their  longer  slo]>e  and  greater  width  make  a  prom- 
inent feature  in  the  topography  of  Ithaca.  Noting  iu  addition  the  depth 
at  which  the  water  flows,  and  the  small  number  of  cascades  and  water- 
falls, the  conclusion  is  at  once  reached  that  these  valleys  have  been  acted 
upon  by  some  agency  not  now  in  operation.  We  can  observe  changes 
gokig  on  in  Fall  and  Cascadilla  creeks ;  we  can  easily  understand  bow 
their  deep,  rocky  canons  could  be  formed  and  are  still  being  formed  by 
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the  action  of  water  aod  frost  u|)oo  shalCf  and  wo  can  readily  see  that  the 
conditions  which  obtained  in  tlie  formation  of  those  valleys  could  never 
explain  the  deep,  well-marked  valleys  of  Six  Mile  Creek  and  the  Cayuga 
Inlet,  with  their  sloping  bankn  and  knolls  and  terraces.  These  <leep, 
well-worn  valleys  are  undoubtedly  the  result  of  glacial  action.  Tlie 
mass  of  ice  which  filled  the  Cayuga  I^ke  basin,  dividing  at  itii  southern 
extremity,  one  part  —  the  larger  —  flowe<l  to  the  south,  wearing  down 
the  Inlet  valley,  and  the  otlier  traversed  the  Six  Mile  Creek  valley,  both 
of  which  were  occupie<l  by  preglacial  streams.  The  scratches  on  the 
polishiN]  surface  of  the  underlying  rocky  table,  as  seen  at  the  quarry  in 
fh)nt  of  the  buildings  of  tlie  Cornell  University,  on  the  eastern  edge  of 
the  baftin,  indicate  that  the  glacier  followed  a  direction  a  little  east  of 
south,  corresponding  with  that  of  tlie  lake.  Among  the  drift  accumula- 
tions are  found  bowlders  of  Oriskany  Sandstone,  and  masses  of  Hamilton 
•hale,  f(»rniatioiiH  which  occur  to  the  nortli,  together  with  i^mall  granitic 
bowld«'rK.  The  valley  of  Six  Mile  (.'reek  furnishes  some  special  exam- 
ples of  the  <lrifl  phenomena.  In  several  places  its  old  channel  has  l>een 
completely  choktMi  up  with  masses  of  morainic  debris  aliout  which  the 
present  Htream  has  been  obliged  to  cut  its  way  through  deep  cailons. 
It  was  in  thin  valley,  at  Mott's  Corners,  a  few  miles  from  Ithaca,  that  the 
reniuiiis  of  a  mastodon  were  discovere<l  several  years  since.^ 

Ill  the  caiions  of  this  creek  and  in  the  gorges  of  thofte  streams  of 
mon;  recent  origin  trap  dykes  are  not  uncommon.  In  some  cases  they 
thin  out  l>efore  reaching  the  surface,  as  in  the  C4iiion  of  Six  Mile  Creek 
alM>ve  Green  Tree  Falls.  There  is  no  apparent  displacement  of  the 
strata,  the  dykes  being  merely  cracks  fille<l  with  igneous  nK*k. 

Intimately  related  to  the  geology  of  Ithaca  is  the  problem  iTtnceniing 
the  origin  of  Cayuga  Lake.  At  present  this  has  not  been  satisfactorily 
solved.  Th(^ories  have  been  advance<l,  but  as  yet  none  are  suificiently 
roature<l.  A  consideration  of  this  subject  will  require  a  careful  and  de- 
taile<i  study  of  the  entire  lake  system  of  Western  New  York.  While 
Ithaca  d<K's  not  present  that  field  of  study  in  structural  geology  to  be 
found  in  a  mountainous  or  disturbed  region,  it  does  offer  many  attrac- 
tions to  the  collector  and  student  of  superficial  deposits.  —  Fukik  W. 
SiMONDS,  Cornell  Universitv. 

GBOGRAPHY  AND  EXPLORATION. 

FlxrLORATIONS  OF  THK  POLAKIS  EXPEDITION  TO  THE  NoRTH  POLE. 

—  The  rei>orts  of  the  scientific  results  of  the  Polaris  exfiedition  have 
be<*n  dflayiMl  simply,  we  are  sorry  to  say,  for  want  of  means  for  publica- 
tion. I>r.  Bessels,  the  scientist  of  the  cx|HHlition.  made  valuable  collec- 
tions of  animal  life  at  PoUris  Bav,  between  latitudes  81''  20'  and  8r  50' 
N.,  and  siH>n  after  his  return  placeil  in  the  writer's  hands  the  insects  and 
fretih-wator  Crustacea.     Now  that  the  English  expedition  has  returned  it 

^  See  American  Naturalist,  t.  3U. 
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is  deemed  expedient  to  publish  a  prelimiDary  notice  in  order  to  secure 
priority.  The  Hymenoptera  were  represented  by  Bomhus  JCirbyeUu$ 
Curtis,  which  occurred  at  Polaris  Bay,  May  31st  and  July  lOtli,  and  a 
new  s|)ecies,  apparently  of  an  ichneumon  Hy,  Microgaster  HalUi^  fonnd 
in  cocoons  at  Polaris  Bay  in  June  and  again  July  4th. 

Of  Lepidoptera  Laria  Rossit,  a  raoth  closely  allied  to  oor  Dasj^hira^ 
was  obtained  in  all  stages  from  the  egg  to  the  imago.  The  egg^  are 
spherical,  smo  tth.  and  white,  0.06  inch  long,  and  laid  in  a  mass  of  about 
sixty,  and,  as  in  Orgyia^  upon  the  cocoon.  The  larva  when  half  grown 
is  broad  and  short,  the  body,  including  the  hairs,  measuring  0.60  inch  in 
length  and  0.30  in  breadth.  The  body  is  densely  covered  with  long, 
fine  reddish-brown  hairs  projecting  in  all  directions  and  concealing  the 
head  and  end  of  the  l)ody.  There  are  six  large,  short,  dense,  subconical 
tufls,  the  two  anterior  and  two  posterior  ones  black,  the  middle  ones  yel- 
lowish. Head  and  body  black.  The  full-fed  larva  is  a  little  longer,  the 
head  broad,  pnd  large,  and  black,  as  is  the  rest  of  the  body,  iududlug  all 
the  feet.  In  this  stage  the  dorsal  tufts  are  all  black,  with  the  hinder^ 
most  one  acute,  and  more  prominent  than  the  others ;  two  segments  in- 
tervene between  the  fifth  and  sixth  pair.  It  is  1.60  incli  long  and  0.60 
iuch  wide. 

The  cocoon  is  loose  and  thin,  ma<lc  of  the  long  hairs  of  the  caterpillar, 
held  together  by  a  thin,  fine,  silken  web.  There  is  an  inner  layer  of 
hairs  held  in  place  by  a  very  slight  web.  It  is  gray  in  color,  and  is  an 
inch  and  a  half  long  by  one  inch  in  diameter. 

The  two  si)ecimens  of  the  moth  are  male  and  female,  well-preserved, 
and  agree  with  Curtis's  description,  except  that  the  hind  wings  are  nni- 
culorous,  with  no  "  broad,  blackish  margin." 

In  the  same  bottle  with  the  caterpillars  of  A  Rossii  occurred  a 
Tacliina  puparium  of  the  usual  form  and  0.36  inch  in  length. 

Besides  this  species  occurred  Anarta  Richardsoni  (Curtis)  and  Glau^ 
copteryx  sabinian'a  (Curtis)  with  its  larva,  already  described  by  the 
writer  in  the  Monograph  of  Phalir.nidoft  of  the  United  States. 

The  following  Mallophaya  have  been  identified  by  Mr.  S.  E.  Caasino : 
Physoslomum  mystax  Burm.,  from  Larus  eburtieus ;  Docophorun  lari 
Fabr.,  from  Lnnis  ylaucus ;  Goniodes  cokhici  Denny,  from  StrepHlus 
interpres, 

A  small,  blackish  Poduran,  Isotoma  Besselsii^^  occurred  in  abundance 

1  Microgaster  llallii,  n.  sp.  Medium  sized,  black,  shining  a  little  more  than  nana!. 
AntennflQ  brown-black.  Fore  and  middle  pair  of  legs  dark  brown.  Hind  legs  a  little 
paler,  with  the  basal  third  of  the  hind  tibise  and  tarsi  pale  brown.  Venation  as 
usaal,  with  the  pterostigma  narrower  than  usual  instead  of  being  nearly  cquilatemlly 
triangular,  as  in  some  species.  Length  0.1 2.  Twelve  specimens.  Cocoons  of  the  asaal 
cylindrical  shape;  white.  Length  0.17  inch.  Two  species  of  this  genua  hare  been 
recorded  by  Schiodte  from  Greenland,  but  not  described.  Dedicated  to  the  memory 
of  the  late  Captain  Hall  in  command  of  the  Polaris  expedition. 

2  Isotoma  Bcssehii,  n.  sp.    Intermediate  in  form  between  /.  tricolor  Pack.,  and  /. 
nivalis  Pack.    Body  long  and  slender,  antennas  but  little  longer  than  the  head  ;  joints 
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at  Polaris  Bay,  July  5,  1872.  The  Arachnida  were  representod  by  four 
•pecii'8,  two  of  which  have  l)een  itlentifiCHl  by  Mr.  J.  II.  Kmorton.  Kri- 
^one  psyrhrophila  Thorell  oc<!urred  at  Polaris  Hay  June  3,  1872,  and 
there  wore  two  unnamed  *|>ecie«  from  Polaris  Bay.  At  Foulke  Fionl 
Lycosa  tjlaricUii  Thorell  was  collected.  All  the  spitiers  have  l)een  sent 
to  Dr.  Thorell  to  re|K>rt  u|K)n.  Upon  the  Inniy  of  a  liomhus  KirbyeUut 
occurred!  several  si)eci[neos  of  a  Gamasus. 

Of  fresh-water  Crustacea,  besides  a  Copepo<l,  Duphnia  rectiijnna 
Kroyer  occurred  abundantly  at  Polaris  Bay,  Aupist  1,  1872,  as  well  as 
Bronchi fiecta  ffroenlandica  Verrill. —  A.  S.  Packard,  Jk. 

MICB08C0PTJ 

Illi'mination  in  Connection  with  Polakization.  —  Mr.  W.  K. 
Brid<^ni;ui,  in  a  paper  read  l>efore  the  Queckett  Club,  ur^'s  the  impor- 
tance of  polarization  as  an  element  of  microscopicil  illurninati(»n.  His 
thoughtful  and  suggestive  pa|>er  is  very  interesting,  though  far  from 
conclusive  in  its  demonstrations,  and  greatly  marred  by  an  apparent 
confusion  in  respect  to  the  propagation,  diffusion,  and  sensation  of 
light.  The  essential  point  of  his  theory  is  that  "it  is  the  |M»larity  in- 
duri-*!  by  the  impact  of  the  ray,  which  excites  or  confers  u|>on  the  re- 
flect^sl  or  refracted  portion  of  the  ray  a  condition  enabling  it  to  convey 
the  impression  of  the  object  to  the  eye,  and  the  desideratum  is  to  restrict 
the  elVeet  as  much  as  possible  to  this  one  action."  It  is  not  |>olarize<l 
light,  but  the  act  of  |>olarization  to  which  he  attributes  the  effect.  The 
excellence,  for  microscopical  illumination,  of  light  from  a  white  cloud 
opposite  the  sun  he  attributes  to  its  entire  freedom  from  iH>Iarization, 
while  the  inferiority  of  light  from  a  direction  at  right  angles  to  this,  or 
from  tint  blue  sky,  is  attribut***!  to  its  being  strongly  |K)larize<l.  a  ncat- 
t4Ted  |>o1arization  Ix'ing  said  to  afford  the  worst  possibb'  kind  of  illumina- 
tion for  the  microsco|H'.  The  author  finds  the  best  angle  at  which  the 
light  <*an  lie  allowed  to  fall  upon  a  painte<l  surface  to  be  its  ]>olarizing 
angle  of  about  5()^,  and  io  an  approximate  coincidence  b«tween  the 
angle  most  conveniently  obtaincfl  and  the  polarizing  angle  he  ascribes 
th«*  easy  and  general  suc<*ess  in  obtaining  a  goml  illumination  of  opatjue 
obj(*cts  by  means  of  the  side  reflector  or  the  condensing  lens  ;  though  the 
result  is  at  least  e<pially  well  explaini^l,  in  botli  cases,  on  the  old  theory 
that  this  is  the  angle  at  which  an  intense  illumination  is  easily  obtained 
without  the  view  being  obscurccl  by  a  glare  of  refliK;te<l  light.  In  the 
use  of  the  Lieberkuhn,  the  author  attributes  the  facility  with  which 
delicate  details  of  structure  arc  rendered  visible  by  light  from  one  edge, 

rather  ^hort  and  thick.    Spriof(  much  longer  than  in  /.  uicaiia,  but  shorter  than  in 
/.  tricolor,  not  reaching  to  the  insertion  of  the  hind  legs,  while  the  fork  is  as  lonf(  as 
the  basal  joint.     It  U  black,  and  0.06  inch  in  length.     It  differs  from  any  American 
OT  North  European  species,  and  is  certainly  not  the  Podura  kumicota  of  Fabricius. 
J  Conducted  by  Dm,  K.  U.  Wabd,  Troy,  N.  Y. 
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thoagli  qaite  obliterated  by  a  reflection  from  its  whole  sorfkoe,  to  the 
availability  of  light  at  the  polarizing  angle  as  compared  with  Tertical 
raT4 ;  but  in  fact  the  instrument  does  not  furnish  a  Tertical  illnmliia- 
tion  in  any  case,  and  when  all  light  is  stopped  off  except  from  its 
aiar;^nal  {jortion  an  ecjually  complete  polarization  is  effected  without^ 
in  common  practice  as  well  as  in  theory,  the  advantages  attained  by  a 
unilateral  illumination  from  one  edge  only  of  the  reflector.  In  applying 
the  same  law  to  the  use  of  transmitted  light  for  transparent  objects,  it  is 
arlvised  to  place  the  lamp  in  such  a  position  that  its  rays  shall  fiall  apon 
the  mirror  at  an  angle  of  about  54.^°  in  order  that  the  reflected  and 
refracted  rays  may  be  as  perfectly  separated  as  possible.  To  obtain  the 
angle  accurately  in  all  these  cases,  it  is  advised  to  set  the  illuminating 
apf^ratus  by  the  aid  of  a  sector  or  a  properly  divided  card.  The  em- 
ployment of  the  silvered  side  reflector  below  the  object,  as  a  means  of 
transparent  or  of  dark  ground  illumination,  is  mentioned  as  giving  a  clear 
soft  light  and  excellent  definition  at  any  desired  angle  of  incidence,  no 
claim  being  made  that  its  use  should  \}e  limited  to  any  special  angle ;  a 
judgment  in  which  all  who  have  l>ecn  accustomed  to  use  this  little  in- 
strument as  a  substage  accessory  will  l>e  likely  to  cordially  concur. 

Pollen  Tubes  fok  the  Microscope.  —  Mr.  J.  O'Brien's  remarks 
on  this  subject,  quoted  from  the  Garden  by  the  Monthly  Microscopical 
Journal^  represent  that  he  always  failed  to  succeed  in  obtaining  pollen 
tubes  hs  dissecting  the  fertilizing  stigmas,  though  spending  much  time 
in  the  effort,  and  that  he  had  always  seen  similar  failure  attend  the 
laliors  of  others.  He  therefore  recommends  that  the  tubes  be  obtained 
on  a  slide  by  means  of  the  nectar  which  appears  on  the  stigma  at  the 
time  of  fertilization.  The  centre  of  a  common  microscope  slide  is 
touched  to  the  drop  of  nectar  on  the  stigma,  care  having  been  taken  to 
prevent  previous  pillage  by  insects,  and  the  spot  of  nectar  thus  obtained 
on  the  slide  is  touched  by  a  mature  anther  so  as  to  leave  a  few  pollen 
grains  on  it.  In  about  half  an  hour  a  projection  like  a  fleshy  root  may 
be  seen  to  grow  from  the  end  of  each  pollen  grain  ;  and  after  an  hour  or 
two  each  tube  will  be  long  and  snake-like,  the  grain  still  attached  and 
representing  the  head.  The  rotation  of  the  contents  of  the  tube  may 
now  be  observed,  the  fluid  passing  down  one  side  of  the  tube  and  re- 
turning on  the  other  side.  Temperature  and  moisture  should  be  care- 
fully controlled,  as  the  growth  depends  on  the  fluid  condition  of  the 
nectar.  When  sufliciently  developed  the  object  may  be  immediately 
mounted  by  pressing  down  upon  it  a  cover  glass,  the  nectar  soon  hard- 
ening and  forming  a  mounting  material  in  which  the  pollen  is  well 
shown.  S[>ecimens  prepared  in  this  manner  a  year  ago  are  still  per- 
fectly preserved.  The  author  presumes  that  any  plant  which  produces 
the  nectar  in  sufliciont  quantity  may  be  treated  in  this  way,  though  he 
has  succeeded  best  with  bulbous  plants,  Lilium,  Hymenocallis  (Pancnra- 
tium),  Crinum,  etc.     It  would  be  an  interesting  and  useful  field  for  in- 
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▼estimation  to  dctermiiio  what  artificial  prei>aratioo  could  be  made  to 
take  the  place  of  tlio  natural  nectar  in  thet»e  exfieriinenttt,  as  a  means  of 
obtaininjT  and  mounting  the  |>olIeu  tulies  of  (lowers. 

San  Fkancisco  MiCROsconcAL  Sociktt.  —  This  society,  one  of 
the  inOHt  pro8|>erous  in  the  country,  having  outgrown  its  old  quarters, 
has  just  moved  to  new  rooms  in  the  building  known  as  the  lliurlow 
Block,  (*orner  of  Kearney  and  Sutter  streets.  The  rooms,  which  were 
first  occupied  on  occasion  of  the  regular  meeting  of  November  2d,  are  on 
the  ftiurth  floor,  approached  by  means  of  an  elevator,  and  connist  of  a 
haiid»<>uu*ly  furni8he<l  meeting-room  supplie<l  with  book-cus'es  and  cali- 
inet  i<>  auitain  the  rapidly  uicreasing  collections  of  objects  and  b«M»ks 
belonging  to  the  H<K*iety,  aiMl  an  adjoining  room  fitted  up  as  a  laboratory 
with  almiidant  facilities  for  microscopical  work. 


SCIENTIFIC   NEWS. 

—  Pn)feHsor  James  Orton  left  home  during  the  middle  of  October  for 
South  America,  with  the  intention  of  exploring  the  lk*ni  Uiver  in  the 
interests  of  geographical  sciencts  natural  history,  and  commerce. 

—  Tnder  the  title  Flntomologischer  Kalender  fiir  Deutschland,  Oes- 
terreich  und  die  Schweiz,  Dr.  F.  Katter,  of  Putbus,  Germany,  Iws  pub- 
lishe<l  a  very  useful  immphlet,  containing  a  diary  for  187G,  a  list  of  (mer- 
man, Austrian,  and  Swiss  entomologistn  and  entomological  societies  and 
jonrnuU. 

—  J.  Munsi*11,  Albany,  announces  for  1877  Tlie  Indian  Miscellany; 
containing  papers  on  tlie  histiiry,  antiquities,  arts,  inventions,  languages, 
religions,  traditions,  and  superstitions  of  the  American  aborigines ;  with 
descriptions  of  their  domestic  life,  manners^  customs,  traits,  governments, 
wars,  treaties,  amusements,  exploits,  etc. ;  also  sketches  of  travel  and  ex- 
ploration in  the  Indian  a>untry,  incidents  of  border  warfare,  jounials 
of  military  expe<litions,  narratives  of  captivity,  anecdotes  of  pioneer 
adventure,  missionary  ndations.  etc     Collected  by  W.  W.  Deach. 

—  The  well-known  London  house  of  Blacmillan  dc  Co.,  publishers 
of  The  Practitioner,  have  undertaken  the  publication  in  England  of 
Micro- Photographs  in  Histology,  the  monthly  work  conducted  by 
Drs.  Seller,  Hunt,  and  Richardson.  A  large  edition  is  required  by  the 
English  profession. 

—  F.  A.  Curtiss,  of  Jacksonville,  Fla.,  can  supply  the  ornamental 
Florida  grasses  and  air  plant  (Tdlandsia),  so  much  prized  for  parlor 
decorations,  sea- weeds,  wood  encrusted  with  baniades  or  burrowed  by 
the  teredo,  coquina  rock,  river  shells,  sea-fans,  sea-willow,  stag's  horn 
and  other  corals,  sea  beans,  and  anything  else  in  the  line  of  Florida  cu- 
riosities, including  stuffed  or  live  alligators,  alligators*  teeth  and  eggs, 
stuffed  birds,  etc. ;  also,  views  of  Florida  scenery.  The  first-mentioned 
will  be  excKanytd  for  Algie,  curiosities,  and  articles  of  use  to  a  naturalist 
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—  Arthur  F.  Gray,  Danvcrsport,  Mass.,  is  desirous  of  obtaining  sped- 
mens  of  Purpura  iapillusj  Littorina  Utorea^  L.  tenehrosa^  X.  rudis^  Z. 
palliaia,  Tritia  trivittnta^  llyanassa  obsoleta,  and  Buccinum  undaium 
from  all  localities  where  they  exist.  He  would  like  fifty  specimeiis  or 
more  of  the  commoner  species,  if  convenient,  from  each  locality,  to- 
gether with  notes  in  re^rd  to  the  situations  where  such  specimeDs  were 
gathered.  In  collecting  specimens,  select  a  fair  representative  of  each 
species,  both  small  and  large  specimens.  His  object  is  to  study  the  va- 
riations of  mollusks  which  are  either  very  common  or  distributed  over 
extended  areas,  and  then  produce  a  pai>er  upon  their  variations.  Doe 
acknowledgment  will  be  made  for  any  aid  rendered. 

—  Lieutenant  Cameron  has  been  created  a  Companion  of  the  Order 
of  the  Bath,  and  has  been  promoted  to  the  rank  of  commander  in  the 
British  Navy.  The  narrative  of  his  travels,  which  will  form  the  most 
interesting  and  important  work  on  African  geography  that  has  appeared 
for  many  years,  is  now  approaching  completion.  It  will  be  published 
by  Messrs.  Daldy  and  Isbester,  London. 

—  Several  sets  of  plants  collected  by  Dr.  Palmer  in  Arizona  and 
Northeastern  California,  determined  by  Professor  Gray  and  Mr.  S.  Wat- 
son, are  for  sale  at  ten  dollars  a  hundred.  Apply  to  Dr.  C.  C.  Parry, 
Davenport,  Iowa. 

—  Dr.  AVilliam  LeBaron,  late  State  Entomologist  of  Illinois^  author 
of  four  annual  reports  on  the  injurious  insects  of  that  State,  died  Octo- 
ber 14,  187G,  at  Elgin,  IlHnois.  He  was  the  son  of  Dr.  Lemuel  and 
Martha  LeBaron,  and  was  born  in  North  Andover,  Mass.,  October  18, 
1814.  He  studied  medicine  with  Dr.  Joseph  Kittredge  in  North  Ando- 
ver,  and  practiced  there.  He  married  Sarah  Jarvis  Carr,  of  Ellsworth, 
Maine,  and  in  1844  removed  to  Geneva,  Illinois,  where  he  also  practiced 
medicine. 

—  The  New  York  Aquarium  was  opened  October  1 0th,  under  excel- 
lent auspices,  a  large  number  of  friends  of  science  meeting  in  the  fine 
building  erected  for  the  purpose,  and  listening  to  an  inaugural  atldress 
by  Hon.  R.  B.  Roosevelt.  Our  readers  will  take  a  personal  interest  in 
this  important  enterprise  from  the  liberal  and  scientific  spirit  that  thus 
far  has  characterized  the  management.  The  manager  and  projector,  Mr. 
W.  C.  Coup,  directs  the  attention  of  the  public  to  a  feature  of  the  New 
York  Aquarium  which  he  announces  is  ''  specially  designed  to  promote 
and  encourage  original  scientific  research,  and  aid  in  the  study  of  natural 
history  in  all  of  its  most  important  branches.  This  consists  in  the  estab- 
lishment of  a  free  scientific  library  and  reading-room,  as  an  adjunct  to 
the  Aquarium,  together  with  a  naturalises  workshop,  fitted  out  with 
all  the  needed  modern  appliances,  including  microscopes,  experimental 
tanks,  dissecting  tables,  etc.  This  department  is  under  the  immediate 
charge  of  Mr.  W.  S.  Ward,  at  whose  suggestion  it  was  established,  and 
we  propose  to  admit  to  the  privileges  of  this  scientific  quarter  any  and 
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all  of  tho8e  who,  either  as  student  a  or  teachers,  may  doftin*  to  avail  thcm- 
selv4'g  of  the  a<lviintagoii  of  Atudy  nud  renearrh  here  aflfonleil.** 

Coiiductciil  in  this  Kpirit,  and  with  the  ]mtronage  of  an  iiitelli;^ent  piih- 
lic,  we  may  ho|M'  for  inoitt  excellent  results.  It  uflfonlh  the  only  means 
in  the  country  for  the  stuily  of  the  development  of  murine  animals  dur- 
ing the  winter  monthn,  antl  alTordd  a  rare  opportunity  to  naturalists  in 
i\w  city  of  New  York,  whom  we  |>ersonally  envy. 


PROCEKDINGS   OF   SOCIETIES. 

Iowa  ArAiiKMY  of  Scikscks,  Iowa  City.  —  Juno  2M.  Prof.  C.  E. 
Be8st*y  pn*stMite<l  A  Pn*liniinary  Catalogue  of  the  Lichens  of  Iowa. 
His  list  of  twenty-hix  specieii,  collecteil  prinei]Milly  in  Central  Iowa,  in- 
eludes  prohahly  about  one  fif^h  of  the  entire  lichens  of  the  State,  lie 
presentetl  uUo  A  Preliminary  Catalo;;u<*  of  the  Orthoptera  of  Iowa,  in- 
clutlin^  thirty-nine  s|>ecies  found  in  Central  and  Southeastern  Iowa. 

Monn<ls  and  Mound-Huilders  was  the  subject  of  a  can*fully  pn^fmre^l 
paper  by  Dr.  P.  J.  Farn^worth,  of  Clinton,  tending;  to  show  that  the 
mound-builders  were  identical  in  race  with  the  historical  Indians  of 
North  America.  The  evidence  offered  was  mainly  based  on  reM^mblances 
in  anatomical  structure  and  mo<les  of  burial  between  the  mound-builders 
and  still  existing  Indian  tril)es. 

Prof.  Samuel  Calvin,  of  the  state  universitv,  described  seven  New 
SiNHMes  of  imleozoic  Fossiln,  found  mainly  in  Howard  and  Floyd  coun- 
ties, Iowa.  He  also  pr<%8eiite<l  a  Notice  of  a  Probable  new  S|>ecies  of 
Elephant,  from  tht*  mo<lified  drift  near  West  Union,  Iowa.  Tin*  structure 
of  the  UH'ih  difl*ers  from  that  of  either  Elepham  AmfrieanuM  or  J*],  print' 
igeniut. 

Prof.  F.  M.  Witter  presenttnl  Notes  on  the  Ijand  and  Fresh- Water 
Shells  found  near  Muscatine,  of  which  he  has  determined  Hfly-two 
S|N*<*ies. 

The  I)t*posits  of  the  Chemung  Group  in  Iowa  were  described  by  Pro- 
fessor Calvin  as  occupying  a  narrow  area  along  the  south  side  of  Lime 
Creek  for  a  few  miles  aliove  Kockfonl,  Floyd  County,  Iowa.  It  was  shown 
that  forty-five  of  the  fossils  of  tlie  group  do  not  occur  in  other  rocks  in 
Iowa,  and  this  together  with  the  f»osition  of  the  dei>08it8  renders  it  pro|ier 
to  refer  the  group  to  a  |>erio<l  alN>ve  the  Hamilton  or  to  the  Chemung. 
The  further  fact  that  three  fourths  of  all  the  fossils  in  the  group  have 
been  found  nowhere  else  in  the  world,  justifies  the  application  of  some 
distinctive  title  to  the  epoch,  and  the  name  ^  Rockford  Shales  *'  was  pro* 
pohe<l. 

Professor  Calvin  also  presentiMl  A  Preliminary  Notice  of  the  Occur- 
renoe  of  Marcellus  Slmlet  in  Iowa.  This  paper  had  reference  to  the 
discovery  of  a  dark,  somewhat  bituminous  shale  beneath  the  Hamilton 


*  Pruc€^dmg9  of  •SocUUtM-  fjannary, 

■!'j-*^...':i-  A  jijdvi»*?iirl*fTi'.'e,  Iowa.  Oie  of  The  kL*-]!*  found  in  tlus  shale 
......  IV..  1.  ^r»*iiu,   tiij^i  }x';ir2iu   it«.  fxiK>ri)Cie.  60  &r  &»  known,  ID  the 

/u**?-*  .1  rjiui*^..  uiid  ibi»^  faf't  W5r*r!lier  wi:h  tbe  jK«^inon  Off  tlic  shale, 
{■/•■'if'  '.[..  r*'i*;v*'ij';«r  u-  ihe  Maroellu?-  ejKich.  The  disoovefy  of  this 
-jiii-  V.Mr  II  •;a"iKHii/.*5d  |iisiijtfr  explaiu?  ilie  ijumerous  reports  that  have 
::l;;ii-    rrrvujiitjoi.  u:  ^a?-i'.»iit  tinier,  couc^niiiii;  iLe  disooreiy  of  ooal  in 

'  •'«-.'^*.tr  l#«i.b*'v  r».-ad  a  liOi^  OL  Tlje  Co^.'r-  of  Iowa  Wild  Plowers, 
i»r.>.-.jijii;.  iuin*.>  y*-^\t}xriA  with  a  view  of  deterxLiuiDg  what  influenoe  the 
><.f:j   jrii'tiiii:  r.if  \,):ui  aij<l  heat  c-xerti^  ou  the  prvdomlLaut  colors  of  the 

.  1 '.  *.  I  ■  1  IV  'ji-  \  A  Tu  K  A  L  Sc  I  EN  c  K>.  Phil  ttdel  i-ihiiu  —  August  8th.  Mr. 
'l.ivmiH^  M^^haij  referred  to  obbervation&  he  hail  made  this  aeascHi  on 
tij*  iji/«':ii-iiii:  aud  diurual  expansiou  nf  i^nwerfr,  aud  said  that« 
t  tii<  \t*j]tuihx  impression,  it  was  not  probable  tliat  light  or  its 
Hint*  a«*-.*frjLirje'J  the  oi>eijing  of  the  blo!»»^jxn5.  There  were  some  plants, 
a-  \'tr  JTjKiaijce  (Enfjfhera  biennis  (the  eveniug  jirimrose).  Jknagallig 
arr*rn^U  Mhe  piiufR-rnel).  and  uihi-r>.  which  remained  oj:*n  or  other- 
^i'!*..  iofj;jer  when  the  w»rather  wa-^  humid  or  clear,  and  were  looked  on 
II  •  o»iWfjij«;nfie  af»  a  kind  of  f.oral  bari>meter* :  but  from  other  fiicts  it 
wa>  'riear  thai  it  was  not  tlie  weatlier  merelv.  but  !K>me  other  incident 

■ 

ay.'iii.jrtiTjvlrj;;  the  weather,  which  •;o\erned  the  c:ase. 

Tutuji^  ^Kfi/jth«fr*i  hi  entile  and  oiher  <Enotheras  opened  at  evening, 
an')  i?  '!i<  bttnoKpliere  Wdy  moi<t  would  continue  0f»en  the  greater  part  of 
iiii  ii*-:;  'ih\.  many  '^\)*ic\*f%  ofieued  only  ia  the  daytime,  and  this  thej 
rill  •■•:;^'uit.?Jv.  'juii/r  revardle?;.?  of  meteorolojrical  conditions.  {Enothera 
*»r-rut'j  'ji  O^>^ra<io  wa^  one  of  the^e.  It  was  regular  in  opening  aboat 
uwii:  iif-O  tjje  ^*lohhfjm*t  were  all  do-^i  loni;  before  suudown. 

Ji  v-'ie*  aJj!*?!  families?  we  ?aw  -similar  diver jjences.  In  the  cactoi 
fuiu  V  <'>f^'j;j*.la  a^id  M^riiUiillaria  open^-d  only  about  midday,  while  most 
V*  111':  O  feu»-.  r/penefj  at  tji^^ht.  The  ni;iht -blooming  cactus  was  a  fiamil- 
itt*  •-•ta :.;«:.  JJut  the  c}-ief  inten-st  wa*  in  the  fact  that  many  had  their 
hj#«i«;:u..'  %*jun  of 'lay  or  ni^ht  for  the  expansion.  The  Portulaca  oUraeea 
'*^jwiiA'^u  purt^lane;  ojieijefj  aU>ut  ei;^ht  a.  m.,  and  by  nine  o*clock  had 
y^'/r:sA^  itM  it*  fuijvtion>».  wliile  a  Hosely  allied  plant,  the  Taiinumi 
Urf*:fiMi//n.  from  the  Mr rjieij line  rocks  of  Cht.4ter  County,  opened  at  one 
K.  ^  itij';  MM  ';loK*5d  hy  three  o'chjck.  The  conditions  of  the  weather 
<liC  t»'j\  #»fr>-u:  v^  ."'-.^juence  them. 

'J'iJ»j»e  wfc>  'tie  Haifje  attention  to  daily  ]>eriods  in  the  growth  of  the 
paru  '^  piaiit»  at  weJJ  an  in  the  expanf»ion  of  the  petals.  In  composite 
pikiu  u.i  fioral  ^r^wth  wasr  wholly  in  the  monnng,  and  was  usually  all 
o»«tf  •j\  !■  ii»  '.«•  tejj  '/o>'xk  A.  M.  The  elongation  and  expansion  of  the 
</^fM')i  wiu:  U'ualiy  fy^riijilev^  in  an  hour  after  sunrise,  but  the  stamens 
IKf  i-w  lyr  tell  ii'^'jf  fijOT*-,  jijjd  the  pi-iils  continued  for  still  another.  There 
¥fut  litu*   jf  tf  y  j^ff^»t}j   in  tlie  fioral  parts  after  nine  o'clock  in 
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1arp»  portion  of  this  onlcr  of  pliint*.  In  graiwes,  Cypcracetc,  ami  some 
rushes  also,  the  floral  parts  were  very  exact  in  their  time  of  ofM^n- 
in;;.  Ill  the  plantainn,  Plaiitago,  the  pistils  ap|>earc<l  a  day  or  more  in 
advance  of  the  stamens,  and  these  last  ap|M'ared  at  ahout  a  regular  time 
in  ea<*h  <lay.  In  Lnzuhi  campfgiris  he  had  hy  a  series  of  observations 
timed  it  exactly.  Before  nine  the  anthers  were  i>erfe€t«  hut  by  ten  the 
pollen  ha<l  l)een  all  committtMl  to  the  winds  and  only  drie<1  matter  re- 
main<!d.  So  fiir  as  he  could  ascertain,  me teon (logical  conditions  did  not 
influenci^  the  time  in  the  least,  in  this  cast*. 

Au<;uHt  ITith.  An  interesting  oommunicat ion  from  Dr.  Charles  Pick* 
ering  on  photographs  of  Tasinanians  at  the  Centennial  Exfiosition  was 
reatl  hy  the  president.  Dr.  Pickering  has  been  enable<l  by  means  of 
these  |M)rtraits  to  refer  the  originals  to  the  Papuan  race  or  large  New 
Guinea  negro. 

Mr.  Martindale  calletl  attention  to  the  genus  Opuntia^  the  only  genui 
of  C':ictac(*a*  found  east  of  the  MissiHsippi  in  the  Northern  States.  I>r. 
Kng<'Imann  describes  one  species  under  the  name  Opuntia  Jiqfinfsqtiii^ 
whi(*h  includes  two  or  three  of  the  s|>ecies  described  by  RaHnt^pie. 
Mr.  Martindale  had  collecte<l  in  the  neiglilK)rhoo<1  of  Haddonfleld,  N.  J^ 
what  he  believes  to  be  Opuntia  rM/yaru,  a  species  which  Dr.  Kngelmann 
ha<l  not  Ix'fore  seen  from  anv  locality  north  of  the  Falls  of  the  Potomac 
The  charat^ors  of  the  two  species  were  descril)e<l  and  contraste<l.  A 
sptKrimen  from  Woodbury,  N.  J.,  was  decided  to  be  Opunfia  Rafinesquti^ 
as  were  also  those  from  the  neighborh(K>d  of  the  coast  Mr.  Re<lfleld 
had  hereU)fore  doubted  the  existence  of  Opuntia  Rajinetquii  in  this 
quarter,  and  now  lH*lieve<  that  the  form  so  called  was  but  a  variety  of 
Opuntia  vultfaris. 

Dr.  Allen  calle<l  attention  to  a  deformation  in  a  domestic  cow  similar 
to  that  descrilN*<l  by  him  re<^'ntly  as  existing  in  a  Brahmin  bull.  In  the 
case  under  consideration  a  KU|M*rnunierary  anterior  limb  gn>ws  from  the 
shoulder,  but  it  ends  in  one  to4^  oidy,  instead  of  three,  as  in  the  former 
case.  Hiere  is,  however,  a  ru<limentary  t4K^  and  a  small  protuberance 
farther  up  the  shaft  of  the  ni<*ta(*arpus. 

August  29th.  A  pa|)er  entille<l  Note  on  the  Discovery  of  Repre- 
sentatives of  two  Onlers  of  Fossils  new  to  the  Cretaceous  Formation  of 
North  America,  by  Wm.  M.  Gabb,  was  presented  for  publication. 

Keptemlier  Gth.  A  paper  entitled  On  the  Lingual  Dentition,  Jaw,  and 
Genitalia  of  Carelia,  Onchidella,  and  other  Pulmonata,  by  Wm.  G.  Bin- 
ney,  was  presented  for  publication. 

Mr.  Meehan  called  attention  to  a  specimen  of  an  exceedingly  curious 
plant,  Weltoitichia  mirabiiii^  on  exhibition  in  the  Portuguese  African 
Section  of  Agricultural  Ilall,  Centennial  Exhibition.  He  also  spoke  of 
his  obser>'ations  up<m  Afentzelia  ornata.  The  plant  blooms  at  night. 
The  flowers  o|)en  for  four  nights  in  succession,  after  which  they  cease  to 
do  so.  One  flower  was  covered  with  gauxo  and  found  to  produce  seed 
as  freely  as  thoee  not  so  protected. 
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oj/«<a^;  '/*•:»  '.»*»:  wrr'^^fii  jfttj  t  of  NoFtlj  CaroIjU'd.  }-la?ierxj  TeuDessee,  and 

X'  'y«;rti*i:»  r;/*.!*!':  'yf  fh':  ;^j-<rai  Uruefit  derived  froiu  the  gTowth  of 
/x •/*'</> />*/  kUKuhttfu  )/a»»)'jr<:  Jaii'jts  tlin/u;L'hout  iLe  Southern  States.  It 
I^M.f.  <.  »i-«  V  wiii-f '  J«j/»jf  ,ai.?l  V.  a»j'i  wa-  *ra;zerly  eatexi  hy  cattle.  It  it 
M4i  .a  ifi^  mriii-ji  i:a«/'ij  tA  \i*i\*>^'M,  hut  liot  bo  whou  ui^ed  h)  mules. 
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In  cuntiiiuatioii  Dr.  LeCoute  noticcnl  the  increase  of  introduced  sfiecies 
of  Coleoptrra.  One  H|>ecie8  of  Aphwiiut,  from  the  Gulf  of  St.  Lawrence, 
hiid  i>xtcnd<^l  downward  to  Masftachu«ettK.  Another  had  npread  from 
Maine  to  Virginia.  Other  insectH  intr(Mluce<i  into  New  KugUnd  had 
remaineil  hx'alized. 

Mr.  Ciahb  noticed  the  growth  of  an  iutroduceil  plant,  the  Alfilarillo, 
Erwiium  rirtitarium^  in  California. 

Si*|>teuil>er  2rith.  Mr.  Martindale  stated  that  tlie  foreign  phint  K|>okeD 
of  by  him  as  having  been  found  at  th<^  mouth  of  the  Wiitvahickon  Creek 
had  bfon  determinetl  by  Dr.  Gray  to  l»e  Lctmnrui  ijlaucttceHi,  It  comes 
from  Silieria,  an<l  wan  (»rol>ably  brought  among  Homo  of  the  Centen- 
nial exhibitti,  most  likely  by  way  of  «la|NUi.  lie  did  not  think  it  (*ame  in 
wool,  as  sugge8te<l  at  a  previous  meeting. 

Dr.  Kn;;elmann,  of  St.  Louis,  c(mtinue<i  his  remarks  u|Kin  the  conifers. 
These  plants  are  found  much  earlier  in  g«'olo<;ical  formations  than  onli- 
nary  flowering  plant;*,  which  is  an  additional  reason  for  placing  them 
below  the  l:itt«*r.  Peculiarities  of  wood  and  see^l,  as  well  as  those  of 
the  leaves  previously  deHcribe<l,  were  dwelt  u|M>n,  and  the  conclusion  was 
reach(;<l  that  these  plants  stand  as  a  connet^tiiig  link  between  the  endo- 
gens  and  the  exngens. 

iir.  Me<  juillen  directed  attention  to  a  human  skull  in  which,  owing 
to  the  loss  uf  the  bicuspid  and  molar  teeth  in  the  h'ft  side  of  the  lower 
jaw,  an  upjN^r  molar,  failing  to  meet  with  the  antagonizing  tooth,  pro- 
trudtM]  from  its  socket  twice  its  original  length.  In  a<lditiou  to  this, 
and  from  tli«'  same  causes  the  left  up|HT  jaw  hatl  fallen  considerably  be- 
low the  level  of  the  right  side,  antl  had  in  consequence  lower«>4l  the 
orbit  to  such  an  extent  as  to  pro<luce  marked  disfigurement  during  life. 
Th«*  eonditiun  of  this  skull  was  contrasted  with  that  of  one  in  which  all 
the  tiM'th  were  in  goo<l  c<iijdition,  symmetrical  in  their  arrangement,  and 
illu>tratiiig  in  a  marked  degree  the  harmony  of  antagonism. 

OrtolxT  'Id.  Dr.  Leidy  s|Hike  of  the  results  of  a  tlreilging  excursion 
on  the  Schuylkill  River.  Tlit!  mud  at  the  Inittom  of  the  river  was  found 
to  be  thorou;!hly  saturated  with  coal-oil,  and  in  const*<|uence  thereof  all 
the  animal  and  vegetable  life,  which  the  dredging  party  had  ex|»ected  to 
find  in  abundance,  had  l>een  destrovetl.  It  was  believed  that  this  al>- 
sorpti(»n  of  the  coal-oil  by  the  river  mu<i  exemplified  the  formation  of 
bituminous  shale. 

Dr.  I^eConte  remarkinl  that  the  only  difTerence  betwei*n  the  modern 
and  the  ancient  bituminous  bearing  deposits  was  that  in  the  case  of  the 
former  the  oil  came  from  the  refuse  matter  of  the  manufactories,  and  in 
the  earlier  formations  it  was  absorl>ed  imme<iiate1y  when  exuded  by  the 
sultstances  producing  it.  The  origin  of  these  oils  from  vegetable  sources 
was  alluded  to. 

Rev.  Mr.  McCook  spoke  of  the  architecture  and  luibits  of  a  8|)ecies 
of  ant,  Fifrmica  rufa.    The  mature  hills  formed  by  these  anta  were 
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forty  iDches  in  height,  thirty-six  feet  in  circumference  at  the  base,  and 
eleven  feet  at  the  top.  They  had  probably  taken  seven  years  to  grow 
to  this  size.  Ou  account  of  the  dryness  of  the  season,  little  activity 
was  at  iirst  observed  among  the  builders,  but  a  shower  of  rain  commenc- 
ing to  fall,  they  immediately  began  to  work.  The  mode  of  formation 
of  the  hills  and  galleries  was  described  and  illustrated  by  drawings  and 
photographs.  It  was  believed  that  no  liquid  was  used  in  building  the 
arches,  but  the  pellets  of  which  they  were  constructed  were  dovetailed 
into  each  other,  and  rain  seemed  necessary  to  cement  the  work.  The 
greatest  regularity  in  the  galU^ies  sevmed  to  be  north  and  south,  while 
the  long  slope  of  the  hills  was  towards  the  west.  This  did  not  seem  to 
be  at  all  dei>endeiit  upon  the  direction  of  the  wind,  but  appeared  as  if 
the  ants  actually  build  with  regard  to  the  }>oints  of  the  compass.  The 
doors  of  the  galleries  were  not  close<l  at  night,  as  described  bj  Huber. 
Peculiarities  of  structures  made  by  ants  of  the  same  species  in  Dela- 
ware County  and  at  Rockland  were  described. 

Dr.  Leidy  spoke  of  the  destruction  of  plants  by  ants  in  the  neighbor- 
hoo<1  of  their  nests,  either  by  the  action  of  formic  acid  or  by  eating  the 
roots,  lie  had  observeil  that  a  spec'ies  of  grass,  Aristidoy  was  exempt 
from  this  de-struction.  Whether  the  ants  allowe<l  it. to  remain  for  the 
purpose  of  strengthening  tlieir  structure,  or  because  they  did  not  find  it 
palatable,  he  could  not  decide. 

Mr.  McCook  stated  that  the  ants  observed  by  him  extruded  formic 
acid  very  vigorously,  and  he  had  observed  yellow  tracks  on  the  trees, 
which  might  be  owing  to  this  cause. 

Dr.  Koenig  remarked  that  formic  acid  would  ])roduce  a  natural  cement 
with  the  calcareous  particles  of  the  mounds. 

Dr.  Chapman  stated  that  the  length  of  the  caecum  given  off  from  the 
rectum  of  an  ostrich  recently  examined  by  him  was  thirty-five  inches. 
It  was  lielicved  that  the  comparative  length  of  this  part  of  the  intestine 
seemed  to  depend  upon  the  nature  and  amount  of  the  fooil. 

Mr.  Meehan  spoke  of  the  Akebia  quinata^  an  indigenous  plant  of 
Japan,  where  it  bears  fruit,  although  it  had  not  been  known  to  do  so  in 
this  country  until  recently,  when  the  fruit  had  been  produced  by  a  vine 
cultivated  by  Mr.  Canby,  of  Wilmington,  Del. 

Mr.  Meehan  also  exhibited  a  specimen  of  rare  fungus  of  the  genos 
Phallus,  which  he  had  recently  found  on  his  grounds  for  the  first  time  in 
seven  years.  Its  peculiar  odor  attracted  meat  Hies  in  considerable 
num1)ers.  The  bearing  of  the  facts  spoken  of  upon  the  question  of 
insect  agency  in  fertilization  was  dwelt  upon. 

Dr.  Leidy  related  his  ol>servations  upon  a  species  of  PhalluSy  and 
mentioned  the  fact  that  insects  carried  the  spores  from  place  to  plaoe. 
The  power  of  insects  to  convey  gangrene  and  other  poisons  was  spoken 
of  in  this  connection. 

The  president  announced  that  the  Biological  and  jVIicroscopical  Section 
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of  the  Academy  proposiH]  giving  a  microscopical  exliibilion  on  the  1  Gth 
insu 

Tlu*  fdUowing  pa|M*r8  were  presented  for  publication :  Note  on 
IhUori$  Wihonii  Ogden,  by  James  A.  Ogdon,  M.  I). ;  Od  the  Ex- 
truKJon  of  the  Seminal  Producta'  in  Limpets,  with  Kome  l^marks  on  the 
Phyliogeny  of  IX>coglosfUu  by  Wm.  II.  I>all. 

OclolR^r  10th.  Dr.  LeConto  spoke  of  some  larvs  of  beetles  received 
from  Mr.  J.  A.  Ltutuer,  of  New  York,  which  were  said  to  be  very 
destructive  of  i^arpets  in  Albany  and  the  neighboring  towns.  They  were 
det4.*nnincil  to  lieloiig  to  the  Dermestida^  and  on  further  investigation 
were  decid^Hl  to  be  the  Anthremn  scraphuloria,  a  European  S|)ecie8 
which  had  not  before  been  found  in  this  oountry. 

Dr.  LeConte  called  attention  to  an  observation  he  had  seen  published 
to  the  cfTtMrt  that  finely  powdered  corrosive  sublimate  scattered  upon  ant 
hills  drove  the  inhabitants  to  an  insane  rage,  when  they  would  fall  u|)on 
each  other  and  Ixtcome  involved  in  an  inextricable  mass,  from  whence 
none  would  esca(>e  alive. 

AcAi>F.Mr  ov  SciKNCK,  St.  Louis.  — October  2d.  Mr.  Riley  made  a 
oonimunic:ition  on  the  insect  pests  at  the  Centennial  Exposition. 

Octolier  16th.  Professor  Potter  gave  the  results  of  his  analysis  of 
Peruvian  lignite. 

A<;aiikmy  of  Scif.ncea,  New  York.  —  October  16th.  Mr.  Alexis 
A.  Julien  read  some  Observations  on  Preliistoric  Remains  in  Western 
North  Carolina.  Prof.  Thomas  Egleston  read  a  paper  entitled  Vein 
Accidents  in  the  Lake  Su(>erior  Region. 

BoHToN  Society  or  Natural  IIistort.  —  October  4th.  Mr. 
Charles  S.  Minot  rend  a  paper  on  the  Relationship  of  the  Vertebrates 
and  W(»nns,  and  Prof.  A.  Hyatt  gave  a  description  of  an  interesting 
Tubulariun  Ilvdroid. 

OctoWr  IHtli.  Dr.  T.  Sterry  Hunt  made  a  communication  on  the 
(reolo*:i«il  Succession  of  the  Crystalline  Rocks. 

Appalachian  Moixtain  Cll'b.  —  October  11th.  Mr.  Wm.  (i. 
Nowell  gave  an  account  of  an  exploration  of  Carter  Dome,  near  the 
Wild  (at  River.  He  gave  a  detailed  description  of  the  route  adopted 
and  of  the  observations  made  there.  Hie  mountain  and  those  alH>ut  it 
he  pro|K>seH  to  call  the  Carter  Dome  Group,  and  says  that  two  or  three 
dayh*  work  upon  the  top  of  the  principal  mountain  will  enable  the  club 
to  obtain  an  uninterrupted  view  of  all  the  encircling  country.  Mr.  W. 
H.  Pickering  reaii  a  paper  ui>on  distant  (M>ints  visible  from  the  White 
Mouutain.s  in  which  he  said  it  was  possible  to  obtain  two  hundred  and 
eighty  views  fn>m  Mount  Washington,  one  hundre<i  and  twenty-one  from 
M<K>siluuk,  forty-thrtH'  from  Pansaconway,  and  twenty-three  from  Mount 
Lafayette.  An  interesting  discussion  took  place  as  to  whether  Katahdin 
is  visilile  from  Mount  Washington.  Professor  C.  E.  Fay  also  read  a 
paper  concerning  Black  Mountain,  alias  Sandwich  Dome,  in  which  he 
fiivored  an  adhereDoe  to  the  old  name  as  especially  fitting  and  proper. 
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SCIENTIFIC   SERIALS.* 

The  Geographical  Magazine.  —  November.  The  Arctic  Expe- 
dition. On  Foot  through  Central  Japan,  by  E.  R.  Crooke.  J.  Bonnat's 
Exploration  of  the  Volta.  Sketches  of  Life  in  Danish  Greenland.  The 
German  Expedition  to  Northern  Siberia.  The  Expedition  to  the  Liena 
and  Olenek,  by  A.  L.  Chekanooski. 

The  Geological  Magazine.  —  October.  On  the  Tertiary  Fish- 
Fauna  of  Sumatra,  by  A.  Giinther.  On  Harpactes  velox^  a  Predaceous 
Fish  from  the  Lias  of  Lyme  Regis,  by  Sir  P.  Grcy-Egerton.  The  Cli- 
mate Controversy,  by  S.  V.  Wood,  Jr.  Theories  of  the  Formatiou  of 
Rock-Basins,  by  PI.  Miller.  Ground-ice  as  a  Carrier,  by  H.  Lander.  — 
November.  On  the  "  Gondwana  Series,*'  and  the  Probable  Age  of  the 
Plant-Beds  of  India,  by  O.  Feistmantel.  On  the  Motion  of  Glaciers, 
by  J.  F.  Blake.  List  of  Described  American  Insects  from  the  Carbon- 
iferous Formation.     Orthoptera,  by  S.  II.  Scudder. 

Monthly  Microscopical  Journal.  —  November.  On  the  Micro- 
scopical Structure  of  Amber,  by  H.  C.  Sorby.  Diatomaceae  in  Slides  of 
Santa  Monica  Deposit,  by  F.  Kitton.  The  Present  Limits  of  Vision, 
by  Dr.  Royston-Pigott.  Comparative  Photographs  of  Blood-Discs,  by 
G.  Gulliver.  On  the  Structure  and  Development  of  Connective  Sub- 
stances, by  T.  E.  Satterthwaite.  —  December.  On  a  New  Method  of 
Measuring  and  Recording  the  Bauds  in  the  Spectrum,  by  T.  Palmer. 
On  the  Measurement  of  the  Angle  of  Aperture  of  Object-Glasses,  by  F. 
H.  Wenham.  Experiments  with  a  Sterile,  Putrescible  Fluid,  exposed 
alternately  to  an  optically  Pure  Atmosphere  and  to  one  charged  with 
known  Organic  Germs  of  extreme  Minuteness,  by  W.  H.  Dallinger.  On 
a  New  Refractometer  for  Measuring  the  Refractive  Index  (Mean  Rays) 
of  Thin  Plates  of  Glass,  Lenses,  Wedges,  and  also  of  Fluids  placed  in 
Cavities  or  Tubes,  by  Dr.  Royston-Pigott.  The  Gladiolus  Disease,  by 
W.  G.  Smith. 


EiiiiATA.  —  Vol.  X.,  page  634,  first  nnd  second  lines  from  bottom,  page  635,  second 
line  from  top,  for  venation  read  vernation. 

Page  729,  thirteenth,  fifteenth,  and  twenty-eighth  lines,  for  Wales'  read  WcUe't, 

Page  729,  last  line,  omit  the  comma  after  "  Powell/* 

Table  of  contents,  third  page,  last  line,  for  Nichols  read  MicheJs. 

^  The  articles  enameratcd  ander  this  head  will  be  for  the  most  part  selected. 
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SOMK  ACCOUNT  OF  THE   NATURAL  HISTORY  OF  THE 

FANNING    GROUP   OF   ISLANDS. 

iiY  nil.  rnoMAA  ii.  strketm,  v.  b.  n. 

''piIE  ooUection  of  islunds  which  we  have  here  designated  by 
^  the  name  of  Fanning*8  Group  consists  of  four  oorul  ishmds 
situated  in  the  Pacific  Ocean,  immediately  north  (»f  the  equator. 
I  am  not  aware  that  they  have  ever  been  grouped  on  any  charts 
but,  inasmuch  as  they  form  a  natural  group,  and  iis  three  of  them 
were  disi»overed  by  Captain  Kdmund  Fanning,  an  American 
sailor,  I  think  we  are  justified  in  desi:!ribing  them  under  the 
above  titU*.  They  stretch  from  hititude  l"*  ^u'  N.  to  5**  41)^  N., 
and  fnmi  Kmgitude  157^  2?  W.  to  1G2°  IP  W.,  and,  like  most 
other  groups  in  the  Pacific,  their  general  direction  is  nortliwest 
suid  southeast,  thereby  conforming  to  the  general  trend  of  the 
submarine  range  of  mountains  whose  peaks  they  cap.  As  their 
formati<in  is  purely  coral,  their  geological  structure  is  compara- 
tively simple. 

The  most  westward,  and  evidently  the  hist  formed  of  the  group, 
is  Palmy ni.  CaUU»w  Reef,  forty  miles  to  the  northward  of  Pal- 
mvra,  has  hardlv,  as  vet,  assumed  the  distinctive  features  of  an 
island.  It  is  entirely  under  water  at  high  title,  and  but  a  few 
coral  heads  project  iien»  and  tiiere  above  the  surface  at  low 
water.  In  the  innirse  of  time,  however,  it  will  undoubtedly  be 
added  to  the  group.  Palmyra  represents  tlu*  84»cond  stuge  in 
the  formation  of  a  coral  island.  The  winds,  wav<^s,  and  currents, 
assisted  probably  by  some  other  agents,  have  been  at  work  on 
the  surface  ctmil,  and  have  ground  it  antl  piled  it  up  l>eyond  the 
reach  of  the  highest  tides.  It  now  consists  of  fifty-eight  small 
islets,  tiiickly  clothed  with  vegetation,  arranged  in  the  form  of 
an  elongated  horseshoe  opened  to  the  westward,  and  inclosing 
four  lagoons.     The  islets  are  separated  one  from  another  by  nar- 
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row,  shallow  cbainiels,  through  which  the  water  of  the  ocean 
finds  free  access  to  the  lagoons.  In  a  completed  atoll  the  rim 
of  land  inclosing  the  lagoon  is  unbroken,  but  in  the  greater  nnm- 
ber  of  coral  islands  a  nairow  lagoon-outlet  is  always  found  on 
the  western  side. 

A  broad,  interior  shore  platform  of  fine  coral  sand  extends,  in 
places,  from  one  side  of  the  island  to  the  other,  and  forms  dis- 
tinct boundaries  for  the  lagoons,  and  connects  together  most  of 
the  islets.  It  also  forms  a  barrier  to  the  westward,  approximat- 
ing the  two  extremities  of  the  horseshoe,  leaving  the  lagoon-out- 
lets so  very  narrow  and  shallow  as  hardly  to  admit  of  the  passage 
of  a  ship's  boat.  The  outer  shore  platform  is  about  three  hun- 
dred feet  wide,  and  is  covered  with  coarse  coral  blocks. 

The  island  is  being  gradually  extended  to  the  westward. 
From  the  two  ends  of  the  horseshoe  the  water  breaks  out  for  a 
mile  or  more,  and  from  the  northern  end  it  shoals  around  in  a 
curve  to  the  southward  for  three  or  four  miles.  This,  too,  in 
years  to  come,  will  be  elevated  above  the  surface  and  another 
body  of  water  will  be  inclosed,  forming  a  lagoon  where  vessels 
now  ride  at  anchor. 

Very  scanty  evidence  of  any  agents  having  been  at  work  in 
building  up  the  land  other  than  the  coral  animal  and  the  action 
of  the  waves  are  observable  anywhere  about  the  island.  The 
highest  point  is  only  seven  feet  above  high  water.  In  no  place 
has  the  reef-rock  been  upheaved.  But  an  elevation  of  a  few 
inches  might  be  supposed  from  the  position  of  the  rock  of  beach 
formation,  which  in  places  has  been  lifted  up  horizontally  out  of 
the  reach  of  the  tides. 

The  eastern  islets  are  the  oldest  in  formation.  That  this  is 
true  is  evident  from  several  facts.  In  the  first  place,  the  vegeta- 
tion there  is  denser  and  ranker,  and  more  genera  are  represented 
than  on  the  islets  to  the  leeward.  All  the  plants  that  were  found 
growing  on  the  latter  islets  also  exist  on  the  eastern,  with  the 
addition  of  several  species  that  have  not  yet  been  diffused  to  the 
westward,  showing  that  the  germs  of  life  started  into  existence 
in  the  east,  the  direction  of  the  prevailing  wind  and  current.  A 
further  proof  of  this  is  shown  in  the  condition  of  the  cocoanut- 
trees  in  the  different  localities.  This  tree  when  young  is  bulb- 
ous at  the  biise,  a  condition  which  is  observable  in  all  the  trees 
on  the  western  islets,  while  on  those  to  the  windward  they  are 
taller  and  the  trunks  have  nearly  the  same  diameter  from  the 
base  to  the  crown. 
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Wiisliington  Island,  the  most  remarkable  of  the  group,  pn?- 
sents  several  very  interesting  geological  features.  The  eviclenees 
of  the  openiti<m  of  some  great  disturbing  agent  are  mtire  plainly 
visible  here  than  elsewhere.  Either  this  force  must  have  been 
extremely  l(M!al  in  its  opt^ration,  or  else  it  was  exerted  upon  the 
member  of  the  group  which  we  have  just  considered  when  it  was 
in  such  a  condition  as  not  to  show  it.  The  latter  hyi)otheRis  is 
the  most  reasonable.  Washington  Island  is  an  obliterated  atoll. 
In  the  place  of  the  usual  salt  water  lagoon  there  is  a  lake  of  fresh 
water,  one  mile  long  and  half  a  mile  wide,  with  a  depth  of  four 
fathoms  in  its  deept^st  part.  No  shore  platform  makes  out  from 
thti  hintl  at  low  water,  but  the  sea  at  all  stages  of  the  tide  breaks 
directly  on  the  beach,  except  at  the  angles  of  the  island  where 
reefs  extend  a  certain  distance  into  the  sea.  The  beach  shelves 
rather  abruptly  to  the  water's  e<lge.  The  highest  part  of  the 
land  is  about  fifteen  feet  high,  and  over  all  the  interior  of  the 
island  there  are  outcroppings  of  the  reef-rock  and  the  rock  of 
beach  formation.  All  traces  of  the  former  passage  from  the  sea 
into  the  lagoon  have  been  oblitenited.  The  salt  water  of  the 
lago(»n  has  either  drained  off  through  the  light,  porous  soil,  or 
has  be(*n  freshened  by  the  immense  rain-falls  which  0(*cur  in 
thest;  latitudes.  The  latter  event  is  not  improbable,  consider- 
ing the  situation  of  the  island  on  the  itdga  of  the  tnides,  in  the 
regi<in  of  variable  winds,  where  rains  are  frequent  and  heavy. 

In  time  piist,  the  rim  of  land  inclosed  three  lagoons.  One,  the 
hirgcst,  is  now  the  lake  ;  the  others  are  about  half  the  size  of  the 
first,  and  are  converted  into  j)eat-bog8.  The  latter  are  thickly 
overgrown  with  rushes  and  conUiin  a  solid  deposit  of  vegetable 
matter  three  or  four  feet  deep,  composed  of  the  roots,  trunkp, 
an<l  drhrU  of  the  cocoanut  and  pandanus  trees  closely  matted  by 
the  roots  of  the  rushes.  The  time  of  our  visit  was  just  after  a 
heavy  rain,  and  a  layer  of  water  from  six  to  eighteen  inches  deep 
covered  the  surface  of  the  bogs. 

The  island  sup|K)rts  a  dense  and  luxuriant  growth  of  vegeta- 
tion, an<l  a  greati.*r  numl)er  of  species  are  represented  there  than 
on  any  of  the  other  islands  of  the  group. 

The  water  of  the  lake  is  just  perceptibly  brackish  ;  and  the 
only  life  it  is  s:iid  to  conUiin  are  a  species  of  eel  and  a  shrimp, 
both  of  which  we  were  told  are  different  from  anything  found  in 
the  water  surrounding  the  island.  This  information  was  derived 
from  an  intelligent  Englishman,  who  had  visited  the  island  sev- 
eral times  to  superintend  the  gathering  of  the  cocoanuts.     They 
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are  the  kinds  of  life  that  we  should  look  upon  as  being  the  first 
to  adapt  themselves  to  the  altered  condition  of  things.  Unfortu- 
nately we  were  not  able  to  procure  a  specimen  of  either.  Our 
stay  was  so  limited  (but  a  part  of  one  day  was  spent  there), 
that  we  could  not  make  as  thorough  an  examination  of  the  island 
as  its  interesting  nature  called  for. 

The  richest  results  obtained  in  our  brief  visit  were  in  the 
department  of  ornithology.  The  lake  and  peat-bogs  were  ten- 
anted by  a  diminutive  species  of  duck  of  the  genus  Chaulelas- 
mu%.  C.  Couesi  we  have  named  it,  in  honor  of  Dr.  Elliot  Coues. 
(Bull.  Nuttall  Orn.  Club,  vol.  i.  p.  46,  1876.)  This  is  the 
second  species  of  the  genus  known  to  exist.  The  other,  C 
streperusy  the  common  gadwall,  is  almost  cosmopolitan  ;  the  one 
is  as  restricted  in  its  habitat  as  the  other  is  wide-spread.  The 
markings  on  the  plumage  of  the  two  species  are  almost  identi- 
cal ;  they  diflfer  only  in  size,  and  in  some  minor  details  of  bill 
and  feet. 

By  far  the  handsomest  of  all  the  feathered  tribe  of  the  island 
is  a  little  lory,  the  Coriphilus  kuhlL     It  belongs  to  the  Poly- 
nesian group  of  parrots,  which  are  distinguished  by  the  predomi- 
nance of  red  in  their  plumage.     Though  not  new  to  science,  yet 
its  discovery,  or  rather  re-discovery,  was  an  important  event  as 
determining  its  habitat.     Finsch  in  his  ^'  Papagien  "  has  the  fol- 
lowing concerning  it :  "  This  is  one  of  the  rarest  parrots  existing, 
only  to  be  found  in  few  museums.   It  was  erroneously  said  by  Wag- 
ler  to  come  from  the  Sandwich  Islands.     Latterly  this  rare  spe- 
cies does  not  seem  to  come  to  Europe  at  all,  which  is  surprising, 
inasmuch  as  the  Society  Islands,  which  thus  far  have  been  re- 
garded as  their  only  home,  have  considerable  traffic  with  Europe. 
As  a  special  locality,  Vigora  mentions  Tubuititiruba,  near  Tahiti : 
Lesson  gives  Borabora.     Bourjot's  specimen  in  the  Paris  Museum 
is  said  to  have  come  from  Fanning  Island,  northwest  of  Christmas, 
and  northeast  of  the  Plia»nix  group.     But  although  everything  is 
diametrically  opposed  to  this  assertion,  it  might  nevertheless  not 
be  improbable  tiiat  this  very  island  is  its  true  home."     Fanning 
Island  is  one  of  this  group,  and  is  situated  about  seventy  miles 
south  of  Washington  Island.     These  two  islands  are  without 
doubt  the  true  habitat  of  this  lory,  and  it  is  highly  improbable 
that  it  ever  came  from  any  other  locality. 

The  following  untechnical  description,  which  is  copied  from 
Fanning's  Voyages,  is  sufficient  to  prove  that  C.  Jcuhli  inhabited 
Fanning's  Island  at  the  time  of  its  discovery  in  1798.    "  Amongst 
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the  birds  was  one  8|H!cies  «ilK>iit  the  size  of  our  robin,  with  a 
bn^iist  <»f  sciirlet  coloreil  f(*athers,  the  under  ]>ortion  of  the  bo<iy 
lM*ing  linished  off  with  briglit  nnl,  the  neck  of  a  golden  color, 
back  of  a  lively  green,  with  a  yellow  beak,  except  the  very 
points,  which  were  of  a  bright  dun  color,  the  wings  and  tail  be- 
ing both  of  a  jet  black,  and  the  la8ttip|)ed  off  with  white  ;  it  was 
a  nitist  bt*autiful  and  lovely  bird  with  its  brilliant  and  richly 
varirgatt'd  plumage/* 

TiH*y  were  n>:uHonably  abundant  on  Washington  Island,  and 
whrii  I  signified  a  desire  to  a  native  of  the  Kingsmill  group  to 
have  some  of  the  birds  alive,  he  gnitifi<Hl  me  in  the  following 
manntT :  lie  took  two  pieces  of  bamboo,  each  about  a  yanl  hmg. 
On  till*  end  of  one  he  jK^ched  a  tame  bird,  and  from  the  extrem- 
ity of  tin*  other  suspended  a  running  noose.  The  tame  bird,  as 
it  was  earriiMl  about  among  the  cocoanut-trces,  uttered  a  harsh, 
nisping  Koun<l,  and  wild  birds  came  out  of  the  trei*s  and  jHTehed 
altingsiile  it  on  the  lijimboo,  when,  by  means  of  the  other  stick, 

thev  wt»re  carefully  noosed. 

•  •  • 

When  cagetl  aboanl  the  ship,  they  exhibitcil  as  pretty  a  pict- 
ure of  love  as  one  can  imagine,  well  meriting  their  name  of 
''  love-birds.**  They  sat  billing  and  smoothing  each  other's 
featluTs  for  hours,  and  :is  night  came  on  two  would  get  together, 
and  sleep  with  their  heads  turned  towards  each' other.  They 
livi'd  in  continement  but  a  very  short  time,  and  bore  it  badly. 
Kvrii  while  we  stood  watching  their  lively  antics  one  would  tum- 
ble off  its  perch  and  die,  apparently  in  convulsions. 

The  only  other  land  bird  found  on  Washingttm  Island  be- 
longed to  the  Pa$M're»,  It  was  a  flycatcher-like  bird.  As  many 
of  these  as  wei*e  seen  wi»ro  procured,  but  the  spcMsimt^ns  were 
si'ut  home  from  the  Pacific,  and  before  I  arrived  east  to  com- 
ment *e  the  work  of  identification,  they  were  distributed  through 
the  gentrral  collection  of  the  Smithsonian  Institution  and  have  not 
yet  Ix'eii  found.  This  is  to  be  <leplored,  for  they  would  pn)bably 
be  as  interesting  as  the  other  species  (»btained  from  the  same 
locality.  A  bird  similar  to  these,  but  smaller  and  scmn^what 
browner — which  I  think  c;in  be  accounted  for  by  the  altered 
conditions  of  its  surroundings — was  found  <m  Christmas  Island, 
wht-re  it  w.is  the  only  land  binl.  But  this,  like  the  previous 
siKH'ies,  is  mislaid  in  the  collection  at  Wiishington. 

(Miristm:is  Island  was  discovennl  by  the  great  English  navi- 
gator. Cook,  and  it  has  been  visited  a  number  of  times  by  ex- 
pliiring  ex|ieditions.  It  is  therefon?  not  such  a  terra  incognita  as 
the  ones  we  have  been  considering. 
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It  is  the  largest  island  of  the  group,  and  is  situated  the  fur- 
thest to  the  efistward  and  southward,  in  close  proximity  to  the 
equator.  It  consists  of  a  narrow  rim  of  land,  thirty  miles  in  cir- 
cumference, inclosing  an  immense  lagoon.  All  of  our  research 
was  limited  to  the  western  side. 

There  are  unmistakable  evidences  of  an  elevation  beyond  the 
height  to  which  land  can  be  built  up  by  the  waves  and  tides. 
North  of  the  lagoon  entrance  a  distinct  old  beach  line  could  be 
traced  running  parallel  to  an  ancient  shore  ridge,  and  distant 
about  two  hundred  yards  from  the  water  of  the  present  lagoon. 
The  shore  ridge,  about  twelve  feet  high,  runs  north  and  south, 
and  is  about  one  hundred  yards  from  the  sea-beach.  Between 
the  ridge  and  the  beach  the  surface  is  thickly  strewn  with  coarse 
coral  blocks  of  the  old  shore  platform.  At  the  time  when  the 
sea  washed  over  this  platform  it  was  separated  from  the  water 
in  the  lagoon  only  by  the  breadth  of  the  shore  ridge.  A  tract 
of  land,  from  two  to  three  hundred  yards  in  width,  has  been 
added  to  the  island  by  upheaval.  The  massive  reef-rock  is  ele- 
vated all  along  the  present  shore  line.  The  highest  land  is  from 
fifteen  to  twenty  feet  high. 

This  island  is  far  removed  from  the  others  in  its  local  conditions ; 
there  is  no  fresh  water,  it  rarely  or  never  rains,  the  vegetation  is 
low  and  scanty,  —  the  densest  of  it  hardly  casting  a  shadow,  —  and 
the  white  coral  sand  glows  with  the  direct  rays  of  the  sun^s  heat. 
It  was  interesting  to  note  the  changed  habits  of  the  birds  under 
these  altered  surroundings.  In  December,  on  Palmyra,  the 
gannet  (^Sula  piscatory  had  finished  the  period  of  its  incubation, 
and  the  young  were  large-sized ;  on  Christmas  Island,  one  month 
later,  we  found  the  same  species  still  sitting  on  their  eggs,  and  few 
or  no  young  were  seen.  These  birds  were  observed  to  have  a 
very  curious  habit  in  the  latter  locality,  which  they  were  not  seen 
to  possess  on  Palmyra.  They  constructed  their  nests  on  the 
low  shrubbery,  and  under  each  nest  was  a  mound,  two  or  three 
feet  tiill,  composed  of  twigs,  and  solidly  cemented  together  by 
their  excrement.  They  evidently  occupy  the  same  nest  for  sev- 
erjil  successive  seasons,  —  for  the  lean  bushes  would  hardly  fur- 
nish a  sufficient  quantity  of  twigs  to  build  up  the  mounds  in  a 
single  season  —  and  it  may  be  they  amuse  themselves,  while  sit- 
ting on  their  eggs,  by  breaking  off  all  the  small  branches  within 
reach  of  their  beaks  and  dropping  them  under  their  nests. 

The  other  birds  are  equally  backward  in  the  performance  of 
their  marital  duties.    On  Pjilmyra  the  Gygu  alba  and  the  noddy 
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(^Anous  titolidu$)  lay  their  eggs ;  the  former  on  the  naked  branches 
of  tht;  treoH,  whicli  in  some  instances  are  hardly  greater  in  diam* 
eter  than  the  egg  itself,  and  the  latter  in  W(*li  constructed  nests 
of  twigs  in  the  forks  of  the  branches  of  the  tall  trees.  On 
Christmiis  Island  the  larger  coral  bhxrks  answer  the  purpose  of 
the  first  named,  and  a  shallow  concavity  scooped  in  the  bare 
ground  that  of  the  hist. 

Most  binls  are  guide<l  by  their  instinct  of  self-preservation  in 
selecting  a  site  for  the  construction  of  their  nests ;  in  fact,  I  may 
say  this  s(*ems  to  be  a  law.  Hut  in  this  case  there  is  nothing  on 
the  one  island,  not  found  on  the  other,  which  would  drive  them 
to  adopt  these  widely  diflerent  habits.  It  is  evident  that  they 
simply  conform  to  their  surroundings.  The  ground  and  coral 
blocks  are  both  pn»sent  on  Palmyra,  yet  they  choose  the  trees  in 
preference,  being  guided  probably  by  their  taste  rather  than  by 
a  dosire  for  protection. 

The  s<K)ty  terns  (^Sterna  fulvjino^a)  were  breeding  on  Palmyra. 
TluMr  chosi*n  locality  is  the  extreme  eiistern  ]>oint  of  the  island, 
on  the  bare  clinker  beach,  almost  within  reach  of  the  breakers. 
They  make  no  attempt  to  construct  a  nest ;  nor  do  they  so  much 
sis  scoop  a  hole  in  the  ground  to  receive  their  eggs,  which  are 
dropped  apparently  anywhere.  They  live  as  a  community  by 
themselves  during  the  breeding  season,  and  so  great  are  their 
numbers  that  they  form  a  cloud  when  driven  from  the  ground, 
and  their  clamor  deadens  the  roar  of  the  surf. 

The  Sula  cyanop$  Wiis  breeding  on  Christm:is  Island.  A  few 
of  the  same  si^ecies,  all  in  immatun^  phunage,  were  nesting  on 
Palmyra.  The  old  and  the  young  were  in  no  instance  found  nest- 
ing together  on  the  same  breeding  ground  ;  the  former  were  con- 
fined to  Christmas,  and  the  latter  to  Palmyra  Island.  Is  it  pos- 
sible that  the  young  individuals  are  ostracized  until  they  robe 
themselves  in  the  fashionable  dress  ? 

The  only  other  birds  found  breeding  on  Christmas  Island 
were  the  re<i-tailed  tropic-bird  (^Phirthon  ruhricauda)^  the  jE^" 
trelata  parviro$tri9^  and  a  new  species  of  puffin  (^Puffinui)^ 
not  yet  described.  The  bristly-thigh  curlew  (^Xumeniu»  fern- 
oralis) ^  the  golden-back  plover  (^CharadriuB  /w/rM*),  the  Tota- 
nus  $emipalmatu$^  and  a  8|K*cies  of  Triwja  were  common  to 
both  islands,  but  were  more  numerous  on  Palmyra.  The  same 
statement  may  be  applied  to  the  lesser  frigiite  bird  (^Tachypetes 
Palmer  $ton\). 

These  birds  constitute  the  whole  avifauna,  and  are  almost  the 
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only  life  of  the  islands.  The  sea-birds  range  away  from  the 
land,  in  pursuit  of  their  finny  prey,  to  a  distance  varying  from 
sixty  to  eighty  and  sometimes  even  to  a  hundred  miles  ;  and  so 
unerring  are  they  in  their  return  to  their  breeding  and  roosting 
places,  that  we  were  told  the  captains  of  the  small  schooners, 
who  seek  the  islands  to  harvest  their  crop  of  cocoanuts  and  to 
look  about  for  guano,  find  the  objects  of  their  search  by  laying 
to,  when  they  imagine  themselves  somewhere  in  their  vicinity, 
until  evening,  when  the  birds  wing  their  way  homeward,  and  then 
shaping  their  course  by  the  direction  of  the  flight  of  the  birds. 

The  other  terrestrial  animals  of  Palmyra  are  a  minute  shell,  a 
Tornatellina^  that  clings  to  the  under  surface  of  the  fronds  of  the 
Polypodium  aureum^  and  a  land  leech  that  fastens  itself  to  the 
eyelids  of  the  young  birds. 

A  soldier-cmb  (  Coenohita  Glivieri)  quits  the  water  and  lives  on 
the  land  at  certain  seasons  of  the  year,  and  it  may  therefore  be 
properly  considered  terrestrial.  They  are  ubiquitous ;  they  climb 
the  trees  and  bushes,  dragging  after  them  the  heavy  shells  of  the 
Turbo  argyrostoma. 

Washington  Island  is  a  home  of  the  gigantic  Burgus  latro. 
"  In  the  Pacific  this  species,  or  one  with  closely  allied  habits,  is 
said  to  inhabit  a  single  coral  island  north  of  the  Society  group." 
Since  this  statement  of  Darwin's  was  made,  we  have  gained  a 
much  better  knowledge  of  its  distribution,  so  that  now  it  may 
be  said  there  is  scarcely  a  group  of  islands  in  the  Pacific  Ocean 
where  it  is  not  found.  The  stories  about  this  crab  climbing 
trees  after  cocoanuts  are  entirely  unfounded.  It  lives  in  bur- 
rows in' the  ground,  and  feeds  on  the  cocoanuts  as  they  fall  from 
the  trees.  It  first  strips  oflF  the  husk,  shred  by  shred,  and 
then,  with  its  strong  pincers,  breaks  through  the  shell  at  the 
extremity  that  holds  the  eyes.  The  strength  of  their  claws  is 
sufiicient  to  crush  a  lath  in  twain,  and  so  tenaciously  do  they 
hold  on  to  anything  when  once  they  have  obtained  a  grip,  that  I 
have  known  them  to  hang  suspended  from  a  tree  for  an  hour  or 
more,  holding  on  by  their  claws.  Sometimes  the  unwary  native, 
in  searching  their  burrows  with  his  hand  for  the  fine  cocoanut 
husk  which  forms  their  bed,  is  surprised  to  find  his  fingers  in  the 
vice-like  grasp  of  the  crab  ;  and  it  may  be  interesting  to  know 
that  in  such  a  dilemma  a  gentle  titillation  of  the  under  soft  parts 
of  the  body  with  any  light  material  will  cause  the  crab  to  loose 
his  hold.  They  are  said  to  visit  the  sea  at  night  for  the  purpose 
of  wetting  their  branchiie. 
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EXPLORATIONS   MADE  IN   COLOKADO   UNDER  THE 
DIKKCTION   OF    PROF.   F.   V.    IIAYDEN   IN    1876. 

17()Il  reasons  Ix^yorul  tlio  control  of  the  goologist-in-olmrge, 
the  various  parties  coniiMwing  the  United  St;it€»8  Geological 
an<l  fiooj»raphit*al  Survey  of  the  Territories  ilid  not  commence 
their  liohl  work  until  August.  Owing  to  the  evidences  of  hos- 
tility among  tlie  northern  tribes  of  Indians,  it  was  deemed  most 
j>nident  to  confine  the  lalM)r8  of  the  survey  to  the  completion  of 
the  atlas  of  Colorado.  Therefon*  the  work  of  the  season  of  1S76 
was  a  continuation  of  the  labors  of  the  three  prectsling  years, 
westward,  finishing  the  entire  mountainous  portion  of  Colorado 
with  a  lM»lt  fifteen  miles  in  width  of  Northern  New  Mexico  and 
a  belt  twt'ntv-five  miles  in  breadth  of  Eastern  Utah.  Six  sheets 
of  the  physical  atlas  are  now  nearly  ready  to  be  issue^l  from  the 
press.  Earli  sheet  embraces  an  aiva  of  ovc»r  11,")U0  square 
niil<»8  or  a  total  of  70,000  square  miles.  The  maps  are  con- 
structe<l  on  a  scale  of  four  miles  to  one  inch  with  contours  of  two 
hundretl  feet  which  will  form  the  basis  on  which  will  be  repre- 
wMited  tlu'  geology,  minenil,  grass,  and  timber  lands,  an<I  all  lands 
that  can  be  rendered  available  for  agriculture  by  irrigsition. 
The  areas  of  (^xploratitm  are  IcK^atiHl  in  the  interior  r»f  the  conti- 
nent, far  rt'mote  from  settlements,  and  among  the  hostile  bands 
of  Ute  Indians  that  attacked  two  of  the  parties  the  previ^ms  year. 

Tlu»  point  of  dt»parture  the  past  sejison  was  (Mieyenne,  Wyo- 
ming Territory.  Tin*  primary  triangulation  party  was  placed  in 
charg«»  (»f  A.  1>.  Wilson,  an<l  took  the  field  from  Triniilad,  the 
southt*rn  terminus  of  the  Denver  and  Rio  (ininde  Railway, 
August  isth,  making  the  first  stilt  ion  on  Fisher's  Peak.  From 
this  point  the  i»arty  marched  up  the  valli*y  of  the  Purg;itoire, 
crossed  the  Sangre  de  Cristo  Range  by  way  of  Cr)stilla  Pass,  fol- 
low<*d  the  wt»st  base  of  the  range  northward  as  far  as  Fort  (lar- 
land,  making  a  station  on  Culebra  Peak. 

About  six  miles  north  of  Fort  (larlaiid  is  located  cmt*  of  the 
highest  and  most  rugged  miMintain  |N»aks  in  the  West,  csilled 
Rlanca  Peak,  the  principal  summit  of  tlu'  Sierra  Hlanca  Group. 
On  tiie  morning  of  August  liSth  the  party,  with  a  pack  mule  to 
transport  the  large  theodolite,  followed  up  a  long  spur  which 
juts  out  to  the  south.  They  fountl  no  dilfii'ulty  in  riding  to  the 
tinibt>r  line,  which  is  here  about  twt»lve  thousand  feet  alnn-e  the 
sea-level.  At  this  [>oint  they  were  compelled  to  leave  the  ani- 
mals,  and,   distributing  the   instruments   among   the   difFen^nt 
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members  of  the  party,  proceeded  on  foot  up  the  loose  rocky  slope 
to  the  first  outstanding  point,  from  which  a  view  could  be  ob- 
tained of  tlie  main  peak  of  the  range.  Although  this  first  point 
is  only  six  hundred  feet  lower  than  the  main  summit,  yet  the 
most  arduous  portion  of  the  task  was  yet  to  come.  The  main 
summit  is  about  two  miles  north  of  the  first  point,  in  a  straight 
line,  and  connected  with  it  by  a  very  sharp-toothed  zigzag  ridge 
over  which  it  is  most  difficult  to  travel  on  account  of  the  very 
loose  rocks  and  the  constant  danger  of  being  precipitated  down, 
on  either  side,  several  hundred  feet  into  the  amphitheatre  below. 
After  some  two  hours  of  this  difficult  climbing,  they  came  to  the 
base  of  the  main  point,  which  though  very  steep  was  soon  as- 
cended, and  at  eleven  o'clock,  A.  M.  they  found  themselves  on 
the  very  summit.  From  this  point  one  of  the  most  magnificent 
views  in  all  Colorado  was  spread  out  before  them.  The  greater 
portion  of  Colorado  and  New  Mexico  was  embraced  in  this  field 
of  vision.  This  point  is  the  highest  in  the  Sierra  Blanca  group 
and  so  far  as  is  known  at  the  present  time  is  the  highest  in  Col- 
orado. The  elevation  of  this  point  was  determined  by  Mr.  Wil- 
son in  the  following  manner  :  first,  by  a  mean  of  eight  baromet- 
ric readings  taken  synchronously  with  those  at  Fort  Garland, 
which  gave  a  diflference  between  the  two  points  of  6466  feet ; 
secondly,  by  fore  and  back  angles  of  elevation  and  depression, 
which  gave  a  difference  of  6468  feet.  The  elevation  at  the  fort 
was  determined  by  a  series  of  barometric  readings,  which  com- 
pared with  those  of  the  signal -service  barometer  at  Colorado 
Springs  gave  it  an  elevation  of  7997  feet,  making  the  Blanca 
Peak  14,464  feet  above  sea-level.  This  peak  may  be  regarded 
therefore  as  the  highest  or  at  least  next  to  the  highest  yet  known 
in  the  United  States.  A  comparison  with  some  of  the  first-class 
peaks  in  Colorado  will  show  the  relative  height :  — 

Abort  ■m^toTttl. 

Blanca  Peak 14,464  feet. 

Mt.  Harvard U;J84     " 

Grab's  Peak 14.341     " 

Mt.  Lincoln         . 14,296     " 

Mt.  Wilson  14,280     " 

Long's  Peak 14,271     •' 

Uncumpahgre  Peak 14,235     *' 

'  Pike's  Peak 14,146     " 

The  foregoing  table  will  afford  some  conception  of  the  difficulty 
encountered  in  determining  the  highest  peak  when  there  are  so 
many  that  are  of  nearly  the  same  elevation.  About  fifty  peaks 
are  found  within  the  limits  of  Colorado  that  exceed  fourteen 
thousand  feet  above  sea-level. 
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From  tills  point  tho  party  proceeded  westward  across  the  Sun 
Luis  valley  and  up  the  Kio  Grande  to  its  source,  making  two 
primary  stations  on  the  way,  one  near  the  summit  district  and 
th«*  <»thrr  on  the  Itio  Grande  Pynimid.  From  tlie  iiead  of  the 
Kio  (inindo  th(^  party  crossed  the  continental  divide,  striking 
the  Animas  Park,  thence  west  by  trail  to  Parrott  City. 

After  making  a  station  on  La  Plata  Peak,  the  party  marched 
northwest  sutoss  the  broken  messi  country  west  of  the  Dolores, 
making  three  stations  on  the  route  to  completer  a  small  piece  of 
t<>]H>graphy  that  had  been  omitted  the  previous  year  on  account 
of  the  hostility  of  the  Ute  Indians.  After  making  a  primary 
station  on  the  highest  point  of  the  Abajo  Mountains,  the  pirty 
turmni  westward  to  Iaaxq  Cone,  where  another  station  wjis  made  ; 
thence,  crossing  the  Gunnison  and  (irraud  rivers,  they  proceeded 
to  tiie  great  volcanic  plateau  at  the  head  of  White  Kiver.  The 
final  station  was  made  between  the  White  an<l  Yampah  rivers  in 
the  northwestern  corner  of  Colorado.  During  this  brief  seascm, 
Mr.  Wilson  finished  ab(mt  one  thousand  square  miles  of  topog- 
raphy and  made  eleven  gecxletic  stations,  thus  c<mnecting  to- 
gether by  a  system  of  primary  triangles  the  whole  of  Southern 
and  Western  Colorado. 

In  c<»m|mny  with  the  triangulation  party,  Mr.  Holmes  made  a 
hurried  trip  through  Colomdo,  touching  also  |x>rtitms  of  New 
Mexico  and  Utah.  He  was  unable  to  pay  much  attention  to  de- 
tailt*d  work,  but  had  an  excellent  opportunity  of  taking  a  geuenil 
view  of  the  two  great  plain-belts  that  lie,  the  one  along  the  e»wt- 
ern,  the  other  alon<;  the  western  base  of  the  Uockv  MounUiins. 
For  nearly  two  thousand  miles  of  tnivel  he  had  constantly  in 
view  the  Cret-.iceous  and  Tertiarv  formations,  with  which  are 
involved  some  of  the  most  intcn*sting  g*»ological  questions.  He 
observed  among  other  things  the  great  i>ersistency  of  the  varicms 
groups  of  riH'ks  throughout  the  esust,  west,  and  north,  and  es|>e- 
ciallv  in  the  west,  for  from  Northern  New  Mexico  to  Southern 
Wyoming  tlie  various  members  of  the  Cretaceous  formation  lie 
in  almost  unbroken  belts,  while  the  Tertiaries  are  hardly  less 
esLsily  followe<I. 

Between  the  ejist  and  the  west  there  is  only  one  great  incon- 
gruity. Along  the  eastern  base  of  the  mountains  the  up|H^r  Cre- 
taceous rcK*ks,  including  numbers  four  and  five,  are  almf>st  wanting, 
consisting  at  most  of  a  few  hundred  feet  of  shales  and  laminated 
sandstones.  Along  the  western  base  this  group  b^^comes  a  prom- 
inent and  im{K>rtant  topogniphical  as  well  as  geological  feature. 
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In  the  southwest,  where  it  forms  the  "  mesa  verde  "  and  the  cap 
of  the  Dolores  plateau,  it  comprises  upwards  of  two  thousand 
feet  of  coal-bearing  strata,  chiefly  sandstone,  while  in  the  north 
it  reaches  a  thickness  of  3500  feet  and  forms  the  gigantic  hog- 
back of  the  Grand  River  Valley. 

While  in  the  southwest  he  visited  the  Sierra  Abajo,  a  small 
group  of  mountains  which  lie  in  Eastern  Utah,  and  found,  as  he 
had  previously  surmised,  that  the  structure  was  identical  with 
that  of  the  other  four  isolated  groups  that  lie  in  the  same  region. 
A  mass  of  trachyte  has  been  forced  up  through  fissures  in  the 
sedimentary  rocks  and  now  rests  chiefly  upon  the  sandstones  and 
shales  of  the  lower  Cretaceous.  There  is  a  considerable  amount 
of  arching  of  the  sedimentary  rocks,  probably  caused  by  the  in- 
trusion of  wedge-like  sheets  of  trachyte,  while  the  broken  edges 
of  the  beds  are  frequently  bent  abruptly  as  if  by  the  upward 
or  lateral  pressure  of  the  rising  msiss.  He  was  able  to  make 
many  additional  observations  on  the  geology  of  the  San  Juan  re- 
gion and  secured  much  valuable  material  for  the  coloring  of  the 
fin<al  map. 

He  states  that  the  northern  limit  of  ^incient  cliff  builders  in 
Colorado  and  Eastern  Utah  is  hardly  above  latitude  37*'  45'. 

The  Grand  River  Division  was  directed  by  Henry  Gannett, 
topographer,  with  Dr.  A.  C.  Peale  as  geologist.  James  Steven- 
son, executive  ofiicer  of  the  survey,  accompanied  this  division 
for  the  purpose  of  assisting  in  the  management  of  the  Indians, 
who  last  year  prevented  the  completion  of  the  work  in  this  local- 
ity by  their  hostility. 

The  work  assigned  this  division  consisted  in  part  of  a  small 
area,  containing  about  one  thousand  square  miles,  lying  south  of 
the  Sierra  la  Sal.  The  greater  portion  of  the  work  of  this  di- 
vision lay  north  of  the  Grand  River,  limited  on  the  north  by  the 
parallel  of  39°  30'  and  included  between  the  meridians  of  108** 
and  109°  30'. 

This  division  took  the  field  at  Cailon  City,  Colorado,  about  the 
middle  of  August.  The  party  traveled  nearly  west,  up  the  Ar- 
kansiis  River,  over  Marshall's  Pass  and  down  the  Pomichi  and 
Gunnison  rivers  to  the  Uncompahgre  (Lite)  Indian  agencjr. 
Here  they  secured  the  services  of  several  Indians  as  escort  in  the 
somewhat  dangerous  country  which  they  were  first  to  survey. 
This  area  lying  south  of  the  Sierra  la  Sal  was  worked  without 
difficulty.  It  is  a  broken  plateau  country  and  presents  many 
curious  pieces  of  topography.  Eleven  days  were  occupied  in  this 
work. 
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The  Grand  River  from  the  mouth  of  the  Gunnison  River  to 
that  o{  tint  I)(»lon*8,  that  is,  for  nearly  a  hnmln^d  miles,  flows  along 
the  southt^rn  e<l^  of  a  broiul  valley,  much  of  the  way  being  in  a 
low  eunon,  one  hundred  to  two  hundred  feet  di'cp.  Tlie  course 
of  th«»  river  is  first  northwest  for  twenty-five  miles,  then  turning 
abruptly  it  Hows  southwest,  and  then  south  for  about  s<>venty-five 
mih>s.  This  valley  has  an  average  width  of  twelve  miles.  It  is 
limited  on  the  nortli  and  west  by  the  Roan  or  Hook  ClifTs  and 
tlu'ir  foot-hills,  whieh  follow  the  general  course  of  the  river. 
These  clitTs  ris*^  from  the  valley  in  a  succession  of  steps  to  a 
height  of  about  four  thousand  feet  above  it,  or  eight  thousimd  to 
c»ighty-iivi»  hundred  above  the  sea. 

From  its  eri>st,  this  plateau  (for  the  Book  Cliffs  are  but  the 
south«*rn  esoarprnt^nt  of  a  plateau)  slopes  to  the  north-northeast 
at  an  angle  <»f  not  more  th:in  5°.  It  ext^mds  from  the  Wahsatoh 
Mountains  on  the  west,  to  the  fr)ot-hills  of  the  Park  Range  on 
the  east,  and  presents  evervwhen»  the  same  characteristics.  The 
Green  River  crosses  it,  flowing  in  a  din»ction  exactly  the  reverse  of 
th(*  dip.  It  bordera  the  (irand  on  the  north  for  one  hundred  and 
fifty  mih's,  the  crest  forming  the  divide  between  the  (irand  and 
the  White.  On  the  south  side  of  the  crest  are  broken  cliffs  ;  on 
tht^  north  side,  the  branches  of  the  White  River  immediately 
form  canons.  This  leaves  the  dividi*  in  many  places  very  narrow, 
in  some  cas«»s  not  more  than  thirtv  to  fortv  feet  wide,  witli  a 
vertical  desc^'iit  on  the  south  towards  the  Cirand  River  an<l  an 
extremely  steep  earth  slope  Q\i)°  in  many  cas<»s)  at  the  heads  of 
the  streams  flowing  north  to  the  White  River.  This  crest,  though 
not  over  eighty -five  hundred  feet  in  height,  is  the  highest  land 
for  a  long  distance  in  every  direction. 

After  leaving  the  I'ncompahgre  agency,  the  party  followed 
Gunnison's  Salt  Lake  road  to  the  Grand  and  down  that  river  to 
the  mouth  of  the  Dolores,  in  latitude  3S°  .W,  longitude  101»°  10'. 
At  this  jM)int  they  turned  northward  and  went  up  to  the  crest  of 
tin;  B(M)k  plat(*au.  They  followed  this  crest  to  the  eastward  for 
upwanls  of  a  hundnnl  miles  to  longitude  108**  1"/,  then  des<H*ndt»d 
to  the  (irand  and  followed  it  up  to  longitude  107*^  3.V,  and  th(»nce 
went,  via  the  White  River  (Tte)  Indian  jigency,  to  Rawlins, 
where  they  arrivinl  on  <.)etober  2'>d. 

The  whole  an»a  worke<l  is  about  thirty-five  hundre<1  square 
miles,  in  surveying  which  alnmt  sixty  stations  were  made.  The 
geologicjil  work  of  tliis  division  by  Dr.  Peale  connects  directly 
with  that  done  by  him  in  1874  and  1875.  Sedimentary  forma- 
tions prevail  in  both  districts  visited  during  the  past  season. 
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The  country  first  examined  lies  between  the  San  Miguel  and 
Dolores  rivers,  extending  northward  and  northwestward  from 
Lone  Cone  Mountain.  The  general  character  of  this  rc^on  is 
that  of  a  plateau  cut  by  deep  gorges  or  caQons,  some  of  which, 
especially  towards  the  north,  extend  from  the  sandstones  of  the 
Dakota  Group  to  the  top  of  the  red  beds.  The  depth  of  the 
cailons,  however,  is  no  indication  of  their  importance  as  stream 
beds,  for  away  from  the  main  streams  they  are  dry  the  greater 
portion  jof  the  year.  There  are  no  great  disturbances  of  the 
stmta,  what  folds  do  occur,  being  broad  and  comparatively  gentle.  . 

The  San  Miguel  River,  leaving  the  San  Juan  Mountains,  flows 
towards  the  northwest  and  with  its  tributaries  cuts  through  the 
sandstones  of  the  Dakota  Group,  exposing  the  variegated  beds  ly- 
ing beneath,  tliat  have  generally  been  referred  to  the  Jurassic. 

About  twenty-five  or  thirty  miles  north  of  Lone  Cone,  the 
river  turns  abruptly  to  the  west  and  flows  west  and  southwest 
for  about  fifteen  miles,  when  it  again  turns  and  flows  generally 
northwest  until  it  joins  the  Dolores.  Between  the  San  Miguel 
and  Lone  Cone  the  sandstones  of  the  Dakota  Group  or  number 
one  Cretiiceous  are  nearly  horizontal,  forming  a  plateau  which  on 
approaching  the  mountains  has  a  capping  of  Cretaceous  shales. 

Beyond  the  bend,  the  San  Miguel  flows  in  a  monoclinal  valley 
in  which  the  canon  walls  are  of  the  same  description  as  in  the 
upper  part  of  its  course.  As  the  mouth  is  approached  the  red 
beds  appear.  Between  this  portion  of  the  course  of  the  San 
Miguel  and  the  almost  parallel  course  of  the  Dolores,  which  is  in 
a  similar  monoclinal  rift,  there  are  two  anticlinal  and  two  syn- 
clinal valleys  parallel  to  each  other.  They  are  all  occupied  by 
bnxnches  of  the  Dolores.  Lower  Cretaceous  Jurassic  and  Trias- 
sic  strata  outcrop  and  present  some  interesting  geological  details 
which  will  be  fully  considered  in  the  report  on  the  district.  The 
Dolores  River  comes  from  a  high  plateau  in  a  zigzag  course,  flow- 
ing sometimes  with  the  strike  and  sometimes  with  the  dip  of  the 
strata.  Its  general  course  on  the  western  line  is  about  northwest, 
from  which  it  turns  to  the  northward  and  westward,  finally  chang- 
ing to  northwest  again  for  its  junction  with  the  Grand.  It  is  in  a 
cailon  the  greater  part  of  it«  course. 

In  the  region  of  country  north  of  Grand  River,  the  geological 
formations  extend  uninterruptedly  from  the  red  beds  exposed  on 
Grand  River  to  the  white  Tertiary  cliffs  forming  the  summit  of 
the  *'  Roan  Mountains  "  or  Book  Cliffs.  The  Grand  is  generally 
in  a  caf.on  in  the  red  beds. 
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On  tiio  north  side,  the  number  one  Crctiiceous  sandstone  forms 
a  hog-l)iu*k  sloping  towards  the  cliffs.  Between  the  crest  of  this 
hoj^-haek  and  tlie  cliffs,  there  is  a  bn)ad  valley  formed  by  the 
erosion  (»f  the  soft  Cretaceous  shales  which  extend  to  the  l)asc  of 
the  cliffs  :ind  in  some  places  form  their  lower  i>ortion. 

The  cliffs  are  composed  mainly  of  Cretaceous  IhhIs,  rising  one 
above  anotiu*r  in  steps,  until  an  elevation  of  about  eight 
thousand  fe(*t  is  reached.  The  summit  is  the  edge  of  a  plateau 
sloping  to  north-northeast.  This  plateau  is  cut  by  the  drainage 
flowing  into  the  White  River  from  the  south.  These  streams 
rarely  cut  through  the  Tertiary  series. 

Coal  of  p(M)r  (|uality  is  found  in  the  ssindstones  of  the  Dakota 
Group  and  also  in  the  sandstones  above  the  middle  Cretaceous 
b(Hls.  Wherever  noticed  it  was  in  thin  s(>ams  and  of  little  eco- 
nomic iniportancH^ 

The  White  River  division  was  directed  by  G.  B.  Chittenden 
as  topographer,  accompanied  by  Dr.  F.  M.  Kndlich  as  geologist. 
The  distri<;t  iissigned  to  this  party  as  their  lield  for  exploration 
during  the  season  of  187G  commenced  from  the  eastward  at 
longitude  107''  •50',  joining  on  to  the  work  previously  done,  and 
extended  westward  thirty  miles  into  Utah  Territory.  Its  south- 
ern boundarv  wjis  north  latitude  3U®  oO',  while  the  White  River 
formed  the  northern  limit.  In  order  to  complete  the  work  to 
the  greatest  possible  advantage  in  the  shortest  time  that  could  be 
allowed,  it  Wius  determined  to  make  the  White  River  agency 
the  head(]uarters,  and  in  two  trips  from  there  finish  the  work. 
About  thirty-eight  thousand  sijuare  miles  comprised  the  area 
survevinl. 

In  working  up  the  topography  of  the  district,  the  party  spent 
forty- eight  days  of  absolute  Held  work,  made  forty-one  main  to- 
pographical stations  and  sixteen  auxiliary  ones,  and  traveled 
within  the  district  about  one  thousand  miles.  The  party  asc(*r- 
tained  the  course  of  all  the  main  trails,  the  location  and  quality 
of  all  the  water,  which  is  scanty  throughout,  and  can  map  with 
considerable  accunicy  the  topographical  forms  and  all  the  water- 
c(iursi*s.  The  area  is  almost  entirely  devoid  of  to])ographical 
*^  points  '*  and  the  t(»pographer  is  obligeil  to  de)K'nd  to  a  con- 
sideniblc  d<*gree  on  those  far  to  the  north  and  south  for  the 
triangulation.  The  country  has  been  heretofore  almost  entirely 
unexplored,  and  was  described  by  the  nearest  settlers  as  a  broken 
caf.on  country,  extremely  dry.  It  was  marked  on  the  maps  as 
a  high  undulating  plateau,  with  fresh- water  lakes  and  tiiuber. 
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The  party  saw  no  lakes  of  more  than  four  hundred  yards  in  di- 
ameter and  only  two  or  three  of  those.  The  country  is  nearly 
all  inhabitable  both  winter  and  summer,  and  considerable  portions 
of  it  are  valuable,  and  though  three  quarters  of  it  is  within  the 
Ute  Indian  Reservation,  the  advantage  of  a  more  accurate  knowl- 
edge of  its  cliaracter  can  readily  be  seen. 

While  working  in  the  low  broken  country  of  Southwestern 
Colorado  last  year,  Mr.  Chittenden  made  use  of  a  light  portable 
plane  table  and  found  it  of  great  value.  It  appeared  at  that  time 
that  its  value  was  greatest  in  that  class  of  country,  and  that  in  a 
low  rolling  district  with  few  prominent  points,  or  in  a  high- 
mountain  country,  it  would  probably  be  of  little  or  no  use. 

Altitudes  were  determined  by  the  mercurial  barometer  with  a 
base  at  the  White  River  Indian  iigency  and  checked  by  a  con- 
tinuous system  of  vertical  angles.  The  altitude  of  the  agency 
has  been  determined  by  a  series  of  barometric  observations  ex- 
tending over  two  years  and  a  half  and  referred  to  railroad  levels, 
and  can  probably  be  depended  on  to  within  a  few  feet.  The  al- 
titude of  the  agency  being  about  sixty-five  hundred  feet,  and  the 
altitudes  in  the  district  ranging  from  five  thousand  to  eight  thou- 
sand feet,  makes  its  location  the  best  possible  in  height  for  a  ba- 
rometric survey  of  the  region. 

It  is  the  intention  of  the  survey  during  the  coming  year  to 
publish  some  tabulated  results  of  the  barometric  work  in  Colo- 
rado, showing  the  system  and  its  accuracy  and  reliability.  This 
may  be  of  use  in  future  work,  since  the  topography  of  the  whole 
West  must  greatly  depend  on  barometric  determinations  of  alti- 
tude, while  Colorado  has  furnished  almost  every  possible  phase 
of  western  topography. 

The  longest  dimension  of  the  work  lying  east  and  west  and 
the  White  and  Grand  rivers  running  in  approximately  parallel 
courses,  the  district  stretched  from  the  White  River  up  over  the 
divide  between  the  Grand  and  White  and  embraced  the  heads 
of  the  lateral  drainage  of  the  former  river. 

The  general  topography  is  a  gentle  rise  from  the  White  River 
towards  the  south,  and  a  sudden  breaking  oil  when  the  divide  is 
reached  into  rugged  and  often  impassable  cliffs  known  on  the 
maps  as  the  Roan  or  Book  Mountains.  The  gentle  plateau 
slope  of  the  White  River  side  is  cut  by  almost  numberless  and 
often  deep  canons,  and  in  many  cases  the  surface  of  the  country 
has  been  eroded,  leaving  broken  and  picturesque  forms,  the  lower 
benches  generally  covered  with  cedars  and  piiious,  and  the  upper 
I'ich  in  grass. 
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Tliere  are  four  main  streams  draining  into  the  White  River 
within  the  limits  of  our  work,  a  distance  of  something  over  one 
hundnul  miles. 

Tiie  country  is  almost  entirely  destitute  of  timber  and  has  but 
little  good  water.  It  is,  however,  abundantly  and  richly  suppIiiKl 
with  grass,  and,  esixn-ially  in  the  winter  season,  must  bt*  well 
stocke<l  with  game.  It  seems  well  adapted  to  its  pn*s<>nt  use  as 
an  Indian  reservation,  and  is  likely  to  riMnain  for  years  to  come 
more  valuable  for  them  than  it  could  be  for  settlement. 

In  tile  far  western  portion,  and  outside  the  limits  of  the  reserva- 
tion, one  large  vein  of  asphaltum  and  several  small  ones  were 
found,  and  also  ninning  springs  of  the  same  material,  all  of  which 
if  once  rejiched  by  railroads  will  prove  of  great  commercial  value. 
Thest»  deposits  have  been  spoken  of  before*,  but  their  location  has 
not  l)een  accursitely  detiTmined.  The  principal  vein  seen  by  this 
party  is  at  present  about  one  hundnMl  miles  from  railroad  com- 
munication, but  less  than  half  that  distance  fn)m  white  settle- 
ments, and  is  likely  in  the  present  rapid  growth  of  the  country 
to  be  within  a  few  vears  made  available. 

According  to  the  n»port  of  F.  M.  Endlich,  the  geology  of  the  dis- 
trict is  very  simple,  though  interesting.  Inasmuch  as  there  is  but 
one  divide  of  importances  within  the  district,  the  work  was  some- 
what simplified.  This  divide  is  formed  by  the  Book  Cliffs  and  sep- 
anites  tiie  drainages  of  the  Grand  on  the  south  from  that  of  the 
White  on  the  north.  Both  of  these  rivers  flow  a  little  south  of 
west  into  the  Green  River,  which  they  join  in  Utah.  From  the 
junction  of  the  Grand  and  Green  downward,  the  river  is  called 
the  Colorado.  Orogniphically  the  region  surveyed  is  compara- 
tively simple.  The  Bo<jk  Cliffs  are  the  summit  of  a  plateau,  about 
eight  thousand  feet  above  sea-level,  which  continues  unbroken 
over  to  the  (frt»en  River.  Towanls  the  south  these  cliffs  fall  off 
very  steeply,  forming  deep  cailons  that  contain  tribuUiries  of  the 
Grand  River.  On  the  north  side,  with  the  dip  of  the  strata 
the  slope  is  more  gentle,  although  in  conscHiuence  of  erositm  nu- 
merous precipitous  cliffs  are  found.  Descending  in  that  direction 
the  character  of  the  country  change's.  Instead  of  an  unbroken 
slope,  we  find  that  the  plateau  has  beM^n  cut  parallel  by  the 
White  River  drainage  and  the  long  characteristic  mesas  of  that 
region  testify  to  the  action  of  erosion.  Approaching  the  river, 
constantly  descending  with  the  slight  dip  of  the  strata,  the  bluffs 
become  lower  an<l  lower.  Though  the  creek  valleys  are  wide 
and  at  certain  seasons  no  doubt  well  watered,  the  vegetation  iff 
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that  of  an  arid  country.  Dwarf  pines,  piBons,  and  sage-brush 
abound,  to  the  almost  entire  exchision  of  other  trees  or  grass. 
Traveling  down  White  River  this  character  is  again  found  to 
change.  A  new  series  of  bluffs,  occasioned  by  heavy  superin- 
cumbent strata,  gives  rise  to  the  formations  of  deep  cailons. 
For  forty-five  miles  the  party  followed  the  caiion  of  the  White, 
which  no  doubt  is  analogous  to  that  of  the  Green,  and  grobably 
closely  resembles  that  of  the  Colorado  in  its  detail  features.  Ver- 
tical walls  enclose  the  nanow  river-bottoms  and  the  slopes  of  the 
higher  portions  are  ornamented  by  thousands  of  curiously  eroded 
rocks.  Monuments  of  all  kinds  and  figures  that  can  be  readily 
compared  to  those  of  animated  beings  enliven  the  scenery,  which 
otherwise  would  be  very  monotonous.  Two  thousand  to  three 
thousand  feet  may  be  stiited  as  the  height  of  the  walls  inclosing 
the  White  River.  Geologically  speaking,  the  district  is  one  of 
singular  uniformity.  Traveling  westward,  the  older  formations, 
reaching  back  as  far  as  the  Triassic,  were  found.  This  is  fol- 
lowed by  Cretaceous,  which  in  turn  is  covered  by  Tertiary. 
About  three  quarters  of  the  region  surveyed  was  found  to  contain 
beds  belonging  to  this  period.  Owing  to  the  lithographical 
character  of  the  strata,  water  was  a  rare  luxury  in  this  region, 
and  men  and  animals  were  frequently  compelled  to  look  for 
springs.  Farther  west  still,  the  Green  River  Group  sets  in,  form- 
ing those  numerous  cailons  of  which  that  of  the  White  River  is 
one. 

Having  completed  their  work  by  October  14th,  the  party 
marched  eastward  through  Middle  Park,  and  after  twelve  days 
of  rain  and  snow  reached  Boulder  City,  Colorado. 

The  field  work  of  the  Yampah  division  during  the  past  season 
was  principally  confined  to  a  district  of  Northwestern  Colorado 
lying  between  the  Yampali  and  White  rivers,  and  between 
Green  River  and  the  subordinate  range  of  mountains  that  lies 
west  of  and  parallel  with  the  Park  Range.  The  area  is  em- 
braced between  parallels  39°  30'  and  40°  30'  and  meridians  107*" 
30'  and  109°  30'. 

The  party  consisted  of  Mr.  G.  R.  Becliler,  topographer  direct- 
ing, accompanied  by  Dr.  C.  A.  White,  the  well-known  geologist. 
They  proceeded  southward  from  Rawlins  Springs,  a  station  on 
the  Union  Pacific  Railroad,  on  August  6th,  toward  their  field  of 
labor.  From  Rawlins  Springs  to  Snake  River,  a  distance  of 
eighty  miles,  table-lands  form  the  chief  feature  of  the  topography, 
while  from  Snake  River  to  the  Yampah  River  the  surface   is 
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mon^  undiihitinf]^  and  thickly  covorocl  with  sage.  Betweon  the 
Yainpiih  and  White  rivers,  a  distance  of  fifty  miles,  the  country 
is  inonntainous ;  and  on  the  divide  lM*twe4'n  the  Yanipah  and 
Whit4»  rivers  the  eh»vation  is  eight  thousand  to  nine  thousand 
feet.  Mr.  li^^chler,  after  having  formi*d  the  geodetic  connection 
with  the  work  of  previous  y<»ar8,  conchided  to  finisii  the  more 
mountainous  iH)rtion  of  tlie  area  assigniHl  to  him,  which  In'gan 
in  the  longitude  of  the  White  River  agency  and  extended  west- 
wanl  to  }il)out  lOH**  lU'.  Here  the  party  found  water  and  grass 
in  abundance,  with  one  exception. 

Tlie  phiteau  country,  however,  was  so  destitute  of  water  and 
so  cut  up  with  dry  gorges  or  cations  with  scarcely  any  grass  or 
tinilK*r  of  any  kind,  that  tniveling  was  rendertHl  very  difficult. 
The  party  tliei*efon*  made  White  River  its  base  of  supply  for 
water  and  grass,  making  side  trips  among  the  barren  hill-tops 
or  plateaus  in  every  direction. 

From  the  Ute  Agency,  which  is  lociittnl  approximately  in  lati- 
tude :!«*'  oM'  ami  longitmle  107**  48',  the  White  River  takes  an  al- 
most due  west  course  for  fifteen  or  eightt'cn  miles,  most  of  the 
way  through  an  ojhmi  valley  with  hen»  and  there  narrow  gorges. 
About  fifty  miles  from  the  agency,  the  river  opens  into  a  broiid 
barren  valley,  with  only  hert»  and  there  scanty  patches  of  vege- 
tation. Soon  after,  the  river  enters  a  deep  canon  with  verticail 
walls  one  thousand  feet  or  more  in  height  which  continue  to 
increase  in  depth  until  the  river  flows  into  the  (ireeii  River. 

Th«»  Vampah  or  Bear  River  occasionally  deviates  from  a  west- 
erlv  course  onlv  for  a  few  miles.  Like  White  River  it  flows 
through  a  plateau  coiditry  which  rises  gently  from  the  river, 
back  for  a  distance  of  about  eight  miles.  South  of  the  river  lie 
the  Williams  River  Mountains,  which  have  a  gnidual  sloj>e  to 
the  north.  Williams  Fork,  flowing  from  a  southeastern  direction, 
joins  the  Yampah  River.  West  of  the  junction,  the  Yampah 
traverses  the  country  more  or  less  in  a  caflon,  (U'casionally  emerg- 
ing into  an  ojhmi  gnissy  valley,  then  ent(*rs  a  deep  cailon,  cuts 
through  the  Yampah  Mountains,  when  it  joins  with  the  Snake 
River.  The  place  of  junction  rt»sembles  a  fine  park  surrounded 
on  all  sid(*s  with  eroded  ternices  and  plateau  spurs,  that  rise  by 
steps  to  the  divide  on  either  side.  This  park  is  about  eight 
miles  in  length  fnmi  east  to  west. 

After  leaving  this  park  the  river  enters  a  luigi>  fissun*  in  the 
mountains,  where  it  remains  until,  completing  its  zigzag  course, 
it  joins  the  Green  River  in  longitude  109''  40'  and  ktitude  S^''  OO'. 
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After  the  junction  with  the  Yampah,  the  Green  River  continues 
in  a  canon  for  fourteen  miles  where  it  passes  through  the  pic- 
turesque palisades  of  Split  Mountain  into  an  open  broad  valley, 
longitude  109°  15',  latitude  40°  28',  from  which  point  it  takes  a 
southeast  direction  through  the  Wamsitta  Valley,  where  it  unites 
with  the  White  River. 

Into  both  White  and  Yampah  rivers,  numerous  branches  ex- 
tend from  either  side,  forming  deep  cailons  the  greater  portion 
of  their  length.  We  may  say  in  brief,  that  the  sides  of  the  val- 
leys expand  and  contract,  at  one  time  forming  the  beautiful 
grassy  valleys  which  in  olden  times  were  celebrated  as  the  favor- 
ite wintering  places  for  the  trappers,  or  contracting  so  as  to  form 
narrow  caiions  or  gorges  with  walls  of  varied  height. 

The  walls  of  Yampah  Canon  average  about  one  thousand  feet, 
while  the  mountiiins  receding  back  to  the  northward  attain  an 
elevation  of  forty-two  hundred  feet,  and  the  highest  point  of 
the  plateau  on  the  south  side  is  thirty-four  hundred  feet  above 
the  river  level. 

Of  the  plateaus  between  White  and  Yampah  rivers,  Yampah 
Plateau  is  the  largest,  and  occupies  an  area  of  four  hundred 
square  miles.  The  surface  of  the  summit  is  undulating  and  on 
the  south  side  it  presents  a  steep  face,  several  hundred  feet  in 
height,  covered  with  debris,  rendering  it  almost  inaccessible. 
This  plateau  is  covered  with  excellent  grass  and  gives  origin  to 
numerous  springs,  all  of  which  dry  up  within  a  short  distance  of 
their  source.  As  a  whole,  this  district  is  very  arid,  barren,  and 
almost  entirely  destitute  of  tree  vegetation. 

The  total  number  of  stations  made  by  Mr.  Bechler  in  the  dis- 
trict assigned  to  him  was  forty,  and  the  entire  area  about  three 
thousand  square  miles.  Barometric  observations  were  made 
whenever  needed,  and  about  two  thousand  angles  of  elevation 
and  depression  with  fore  and  back  sights,  so  that  the  material 
for  attaining  the  correct  altitudes  is  abundant. 

The  rocks  of  this  district  embrace  all  the  sedimentary  forma- 
tions yet  recognized  by  the  investigators  who  have  studied  the 
region  that  lies  between  the  Park  Range  and  the  Great  Salt  Lake, 
namely,  from  the  Weber  Quartzite  (which  underlies  the  Carbonif- 
erous) to  the  group  or  latest  Tertiary,  inclusive.  Not  only  has 
the  geographical  distribution  of  these  formations  been  mapped, 
but  all  the  displacements  of  the  strata  have  been  traced  and 
delineated.  The  last-named  investigations  bring  out  some  in- 
teresting and  important  facts  in  relation  to  the  orographic 
geology  of  the  region,  especially  as  regards  the  eastern  termina- 
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tion  of  the  great  Uinta  uplift  and  the  blending  of  ita  vanishing 
primary  and  accesaary  displacements  with  those  of  the  north  and 
soutli  range  alM>ve-montioned.  Much  information  was  also  ob- 
tainini  concerning  tlie  distribution  of  the  local  drift  of  that 
region,  tlie  extent  and  geological  date  of  outflows  of  trap,  etc. 

TIk^  brackish  water  beds  at  the  base  of  the  Tertiary  series, 
containing  the  characteristic  fossils,  were  discovered  in  the  valley 
of  the  Yampah.  They  arc  thus  shown  to  be  exa<?tly  equivalent 
witli  tho!u%  now  so  well  known,  in  the  valley  of  Bitter  Creek, 
\Vy<»ming  Territory.  The8«»  last-named  localities  were  also 
visited  at  the  close  of  the  season^s  work,  and  from  the  strata  of 
this  horizon  at  Bliick  Butt^s  Station  three  new  species  of  Unio 
were  obtained,  making  six  clearly  distinct  species  in  all,  that 
have  Ihm^u  obtained,  associated  together  in  one  stratum,  at  that 
locality.  Tliey  are  all  of  either  distinctively  American  tyi>e8  or 
cloHely  related  to  s|)ecies  now  living  in  American  fresh  waters. 
They  represent,  by  their  affinities,  the  following  living  species : 
Unio  ciavun  Lamarck  ;  U.  9ecuri$  Lea  ;  U.  gibhosus  Barnes  ;  U. 
metanuru9  Bafinesque  and  U.  eomplanatuf  tSolander.  They  are 
associated  in  the  same  stratum  with  species  of  the  genera  Cor^ 
buia^  Corbicula^  Neritina^  Viparus^  etc.,  this  stratum  alternating 
with  layers  containing  Ottrea  and  Anomia. 

Tlie  close  affinity  of  these  fossil  Unios  with  species  now  living 
in  the  Mississippi  River  and  its  tributaries  seems  plainly  suggest- 
ive of  the  fact  that  they  represent  the  ancestry  of  the  living 
ones.  An  interesting  series  of  facts  hiut  also  beim  collected, 
showing  that  some  of  the  so-calliHl  American  tyjws  of  Unio 
were  introduced  in  what  is  now  the  great  K(X*ky  Mounbiin  region, 
as  early  as  the  Junissic  perioil,  and  that  their  differentiation  had 
become  gn^at  and  clearly  defined  as  early  as  late  Un^taceous  and 
early  Tertiary  times.  Other  observations  suggest  the  probable 
lines  of  geogniphicsil  distribution,  during  the  late  geological 
peril kIs,  of  their  evolutional  descent,  by  one  or  more  of  which 
they  have  probably  reached  the  Mississippi  River  system  and  cul- 
minated in  the  numerous  and  diverse  forms  that  now  exist  there. 

The  work  of  the  past  season  shows  very  clearly  the  harmoni- 
ous relations  of  the  various  groups  of  strata  over  viist  areas; 
that  although  there  may  be  a  thickening  or  a  thinning  out  of 
be<Is  at  different  points  they  can  all  be  correlated  from  the  Mis- 
souri River  to  the  Sierra  Nevada  Basin.  The  fact  also  that 
there  is  no  physical  or  palaK)ntological  break  in  these  groups  over 
large  areas  from  the  Cretaceous  to  the  Middle  Tertiary  is  fully 
established.    The  transition  from  marine  to  brackish-watev  fomr 
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of  life  commences  at  the  close  of  the  Cretaceous  epoch  and  with- 
out any  line  of  separation  that  can  yet  be  detected  continues  on 
upward  until  only  purely  fresh-water  forms  are  to  be  found. 
Dr.  White,  an  eminent  palaeontologist  and  geologist,  says  that  the 
line  must  be  drawn  somewhere  between  the  Cretaceous  and  Ter- 
tiary epochs,  but  that  it  will  be  strictly  arbitrary,  as  there  is  no 
well  marked  physical  break  to  the  summit  of  the  Bridger  Group. 


THE   SAND   DARTER. 

BY   D.   8.   JORDAN   AND   H.   E.    COPELAND. 


yiTE  have  often  brought  home  with  us  a  "  Johnny,"  "  Speck," 

*  *     or  "  Crawl-a-bottom,"  of  a  diflFerent  type  from  any  of  those 

whose  habits  we  already  knew.^     It  had  a  very  sharp  nose  that 


k.  ^^m^^ 
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projected  over  its  mouth ;  its  body  was  exceedingly  slim  and 
round,  as  transparent  as  jelly,  but  firm  and  wiry  to  the  touch. 
Its  belly  and  much  of  its  back,  after  a  fashion  peculiar  to  itself, 
were  quite  bare  of  scales,  and  those  along  the  sides  were  small 
and  inconspicuous.  These  peculiarities  seemed  the  more  striking 
as  the  other  darters  are  scaly,  and,  along  the  middle  line  of  the 
belly  especially,  they  are  often  covered  with  hard  plates,  an  ar- 
rangement obviously  adapted  to  their  "  crawl-a-bottom  "  habits. 
After  much  searching  through  the  scattered  and  unsatisfac- 
tory descriptions  which  ejistern  naturalists  have  given  us  of  the 
darters  found  in  their  bottles  of  alcohol,  we  decided  that  our 
little  friend  was  the  "  pellucid  darter,"  or  better,  the  **  sand 
darter"  (^Pleurolepis  pellucidus^  Agassiz),  for  reasons  soon  to  be 
given. 

^  American  Naturalist,  June,  1876.    Page  335. 

2  As  this  species  is  quite  imperfectly  known  to  naturalists,  we  here  subjoin  iti 
synonymy  and  a  description  taken  from  the  averaj^e  of  numerous  specimens. 

"  Ethewctoma  peliucidum  Baird  MSS.,  1853." 

Pleurolepis  jyrUucidiis  Agassiz  in  Putnam's  Bulletin  Mus.  Comp.  Zool.,  1S63,  5. 
Cope,  CyprinidoB  of  Penn.,  Supplement,  186G,  401.  I^  Vaillant,  Rcchcrches  sar  l«s 
Poissons,  etc.,  1874  Jordan,  Indiana  Geol.  Survey,  1874,  214.  Manual  Verte- 
brates, 1876,  221.  Jordan  and  Copeland,  Check-List,  Bull.  Buffalo  Soc.  Nat.  Hist., 
1876,  135.  Nelson,  Bull.  Ills.  Mus.  of  Nat.  Hist.,  Dec,  1876,  p.  35.  Jordan  and 
GUberi,  Fisbm  of  Indiana,  Indiana  ¥«iTmw  tot  3wv.  \1  ^X^'l'l . 
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Our  aqiiarnim  li:ul  been  arniiigiMl  for  tlie  convenience  of  our  old 
etlitMMtonioid  fri<*n(l8,  and  the  bottom  Wiis  thicklv  covered  with 
fltonert,  uinouf;  whicli  a  Rinall  iiHh  nii^ht  eiisily  hide.  SevenU  days 
pxsstnl  afti.»r  the  intnMhtction  of  the  first  Plenrolepis  that  sur- 
vived tile  <;lian^^  of  water,  when  it  was  noticed  that  it  iiad  dis- 
ap|)(*ar(Hl.  Careful  searcii  auion<;  the  stones  and  around  the 
^(Mxl(^  only  inad<'!  it  tii(*  more  certiiin  that  it  had  gone,  and  in- 
creased our  wonder  as  to  the  way,  for  8un»ly  it  h;ul  not  been 
eaten«  nor  had  it  jum|MHl  out,  unU^ss  like  Ariel  it  could  assume 
a  **  shape  invisible."  Finally,  afti*r  retracing  every  inch  of  the 
gr4)uii4L  tliei*o  was  discovered  under  the  nose  of  Ik>teo6oma,  which 
w:is  standing  as  usual  on  it«  hands  and  taiK  the  upi)cr  edge  of  a 
Cjiudal  fin,  and  on  each  side  of  Boly*s  tail  appeared  a  little  black 
eye  set  in  a  yellow  fniine.  Pleurolepis  was  buried  !  Wiis  ho 
deatl  ?  Slowly  one  eye  Wiia  closed  in  a  darter's  inimitable  way, 
for  tiiey  can  outwink  all  animals  in  creation  except  owls,  and 
the  touch  of  a  finger  on  its  tiiil  showed  that  it  had  lost  none  of 
its  activity.  It  was  quite  improbable  that  it  had  been  accident- 
ally buried  so  completely,  a  small  spot,  therefore,  was  clearwl  of 
stones,  leaving  the  hard  whiU*.  sand  exj^osed,  and  we  awaited 
dev«*lopments. 

TImmh^  for  tlavs  we  watch4»d  it  doselv,  onlv  to  learn  that  it 
could  bury  itself  with  great  cel«»rity,  for  it  was  never  caught  in 
the  at't.  Our  patience  wsis  at  last  rewanled,  however,  for  as  w« 
caime  out  t4)  breakfiist  one  morning  it  put  its  nt>se,  that  we  now 

drwric  Chitracten.  llwiy  nciirly  rylinilrirHl,  very  sloiuler.  the  »lr|>ih  iH-injj  c«>n- 
tJiitK'il  *«ix  to  eiKht  timet  in  the  lentrth  of  the  UmIv,  to  Iwho  of  the  oaiidai;  the  hrciMlth 
of  tilt'  XmhU  about  the  Mitne  »<  the  tlepth  ;  heud  Kni};,  {luititiil,  the  ii|>|ier  jaw  lun^'nt  ; 
Uternl  line  very  fli«tinet.  complete ;  m*iiI(*»  thin,  i^mali,  punetnte,  e>|iceiiiny  ii)M>vf, 
with  tine  black  dot^,  far  ajmrt  and  tli^eply  imbedded,  ob<«cure  on  the  back,  bnt  teener- 
ally  prcftent ;  wanting;  on  the  belly,  readily  evident  only  alon^  the  lateral  line  anil  on 
the  tiju'rcles ;  dm  rather  low  (as  compan*d  with  other  dartcrit),  the  dor»al  fini  well 
K'|ianiutl ;  anal  xpine^  two  ;  interinaxillnrie!i  pn>jeetile,  the  ^kin  of  the  upper  lip  not 
contiiinou*<  with  that  of  the  forehead  ;  teeth  minute,  on  jaws  and  vomer  ;  mouth  com^ 
parativvly  wide,  much  a«  in  Ktheotttoma  ;  branchio!ite;;aU  six,  their  incinbrane  broadly 
connertc^l  acron*  itthmu*. 

Sf'ifir  f'lfjntrtfrg.  Head  four  to  four  and  half  in  length  of  body,  withiuit  caudal ; 
eye  Inr^.'e.  rather  hi;:h  up,  its  diameter  a  tride  less  than  length  of  snout,  forminf; 
n^rjut  one  fourth  of  the  leni^th  of  the  head  ;  iriii  f^ilt.  Bo<ly  pinkiiih-white,  or  faintly 
olivMivoun,  jK'rfectly  pellucid  in  life;  a  seneA  of  small  squarish  olivu  blotches,  lustnms 
steel  blue  in  life.  ali>nvc  the  l»ack  and  another  on  each  »itle,  thesu*  connected  by  a  ^ilt 
line.  Kin  ray«  :  I),  x.  9  ;  A.  ii.  8  ;  tin>t  dor>aI  longer  ami  lower  than  S€<*ond,  which 
is  smaller  than  the  anal  tin.     I.«enj;th  two  to  three  inches. 

llnUtttt.  (Ihio  Valley,  YouKhiogheny  U.  (Cope),  Kastem  Ohio  (Dr.  Kirtland'a 
(*oII.),  White  K..  Ind.  (Jordan  and  (*opeland),  fre<|uentin{;  sandy  bottoms  of  clear 
^trenni*. 

PoTilichthys  Titreas,  Cope  (Proc.  Am.  Phil.  8oc,  1870,  p.  S6S),  probably  bclouf^s 
to  this  genus. 
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know  ha.H  a  tip  nearly  as  hard  as  horn,  against  the  bottom,  stood 
nearly  straight  on  its  head,  and  with  a  swift  beating  of  its  tail 
U>  the  right  and  left  was  in  less  than  five  seconds  completely 
biirif:d.  The  ^nd  had  been  violently  stirred,  of  course,  and  jast 
as  it  ha^l  nearly  skittled,  probably  in  less  than  half  a  minute,  its 
nr»H^;  was  pusheil  quietly  out  and,  settling  back,  left  the  twinkling 
ev^ci  and  narrow  forehead  alone  visible. 

iSince  then  we  have  kept  scores  of  them  in  an  aquarium  ar- 
ranged especially  for  their  convenience,  and  have  often  seen  them 
burrow  int^)  the  sand.  They  will  remain  buried  as  long  as  the 
water  is  pure  and  crx^l,  and  indeed  we  now  rely  nearly  altogether 
ujKin  theni  to  warn  us  when  the  water  needs  changing.  They 
then  com(;  out  and  lie  on  the  bottom,  panting  violently.  We 
have  b(f(^n  unabh;  to  discover  any  immediate  incentive  for  the 
act.  It  se,ems  to  l>e  entirely  unpremeditated.  A  number  of 
them  in  oonfineuKMit  lie  helplessly  on  the  bottom,  motionless 
and  slmvly  breathing,  when  one  suddenly  starts  and  buries  its 
hfiad  and  lu^ck  in  tho  now  whirling  siind  by  a  motion  as  quick  as 
thought,  a  h<;a(lless  tail  beats  frantically  about,  and  when  the 
dean  sand  lirs  smoothly  on  the  bottom  iigaiu  the  little  eyes  are 
looking  at  you  like  two  glistening  beads,  as  if  to  witness  your 
applausn  at  so  clever  a  trick. ^ 

We  nevtM'  have  seen  a  Pleurolopis  taste  of  food,  nor  do  we 
oxptH^t  to,  for  althotigh  its  mouth  bristles  with  teeth  its  small 
sixe  forbids  an  attack  on  any  game  which  we  can  offer.  Its 
quiesct^nt  habits,  and  the  chanicti^r  of  the  bottoms  to  which  it 
couKnes  itself,  seem  to  indicate  that  its  prey  is  minute  if  not 
microscopic.  But  speculation  about  what  we  don*t  know  as  to 
its  food  might  load  us  to  sptuHilation  as  ti^  the  mode  of  evolution 
of  it>s  characteristic  foatuivs ;  how,  for  instance,  the  hard  snout 
and  the  burrowing  habits  are  consequent  upon  the  loss  of  scales, 
or  how  the  loss  of  unnecessary  scales  are  consequent  on  its  bur- 
rowing habits,  matters  not  within  the  defined  scope  of  this  article. 

Spooimons  of  this  sjM?cies  may  be  readily  obtained  in  regions 
whoiv  it  tHvui's.  Wo  have  taken  at  one  drawing  of  a  fine-meshed 
minnow  net,  no  less  than  twontv-four  individuals  over  a  sand- 
bar  in  White  River,  al>ove  Indianapolis,  where  the  usual  depth 
of  the  water  is  about  two  foot. 


^  Sin(V  thi*  anicio  was  written,  a  smaU  Boleo^oma  {li.  hreripinnt  Cofif),  n 
fossor  Copolanti'f  aqnarinm  has  Itccn  noticinl  to  bury  himself  in  the  sand  as  persist- 
cnili  as  the  ru-un>lc-f<i>  tioc««  and  in  ^in1ila^  fashion.  In  no  other  individual  of  this 
fptvio*.  anJ  in  Ut-  o:htr  *pecio#  ixivj.iinj:  the  "Sand  Darter,'*  have  we  noticed  this 
haSit.  alihooiph  curir.^  :he  ia^t  two  yean^  we  have  had  hundreds  of  individuals  under 
cxaminaui'Ti.  —  P.  S.  J. 
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OBSEKVATIONS  UPON  THE  DISTRIBUTION  OF  PLANTS 
IN  NEW  HAMPSHIRE  AND  VERMONT.* 

BY   WILLIAM    r.    FLINT. 

17  VERY  one  who  hiis  botuiiized  must  have  obBerve<l  that  many 
-^-^  of  tlie  BpecMcs  common  in  one  part  of  the  country  are  else- 
wh«»n»  n»|>hio<Hl  by  different  ones.  We  are  often  surpriflod  to 
K*arn  tliat  our  neigiiboring  boUinists  tind  8|)ecie8  with  which  we 
are  most  familiar  to  be  only  local  or  altogether  wanting  in  their 
vicinity. 

I  iiave  b<M*n  able  to  learn  of  but  few  attomptH  to  find  out  the 
manner  in  which  our  New  England  flora  is  diHtributcsl,  or  to 
ascertain  the  causes  which  have  placed  our  plants  as  we  find 
them  now. 

I  do  not  claim  to  point  out  many  of  the  latter,  but  ho{)e  that 
a  f(*w  fa(*tfl  318  to  the  manner  in  which  some  of  the  plants  in  the 
Connecticut  Valley,  and  elsewhere  in  New  Ilamiwhire  and  Ver- 
mont, are  found  to  be  distributed,  may  not  prove  wholly  uninttT- 
cHting.  1  shall  not  attempt  to  classify  them  in  the  same  order 
as  we  find  them  arninged  in  tiu%  manuals^  but  present  them,  as 
nearly  as  possible,  as  they  would  l>e  seen  to  (K*cur  by  an  observer 
in  journeying  from  th^  sources  of  the  rivers  towanl  the  sea. 

The  most  im|)ortant,  probably,  of  the  causes  which  limit  the 
ningi*  of  different  genera  and  species  of  plants  is  that  of  altitude^ 
or  the  height  of  the  land  above  the  sea-level,  iis  this  serves  to 
pHNhuH)  the  Hiime  diffenMict^  in  the  temperatun*  over  a  small  ex- 
tent of  country,  which  change  in  latitude  doi*s  over  a  larg(*r  one. 

TIk*  flora  of  Northern  New  England  presents  two  well-marked 
divisions,  de|tending  mainly  upon  the  different  tem|K*niture 
caiusetl  bv  this  difference  in  elevation,  which  have  \x*vn  t<'rme<l 
tli«*  Alleghanian  and  the  Canadian.  The  former  is  repn*sente<l 
by  forests  comiKMed  of  chestnut,  oak,  pitch  and  rt*d  pine,  and  the 
latter  where  spruce,  flr,  arbor  vit-e,  and  beech  preilominate. 

It  is  not  possible  to  draw  a  definite  line  for  the  meeting  of 
these  two  floral  districts,  l»e(*auM»  differences  of  soil  and  the 
power  which  plants  have  of  adapting  themselves  in  scmie  d«*gree 
to  climatic  changes  bring  about  a  meeting  ground  of  varying 
width  between  them. 

Were  one  at  the  sources  of  the  Connecticut,  ho  could  not  fail 
to  remark  the  very  different  ap])earance  of  the  flora  fn)m  that  of 

1  A  |4i|>cr  rettil  iMrforv  th«  roeetinf^  of  the  Connecticut  Vallej  Doianical  Societj, 
held  at  UanoTer,  N.  H^  June  6,  1876. 
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Massachusetts.  Here,  black  spnice  (Abies  nigra')^  white  spmoe 
(A.  alha)^  and  arbor  vitae  (Thuja  occidentalism^  take  the  place  of 
the  oaks,  hickories,  and  pitch  pines  of  this  river  further  south. 
These,  together  with  the  beecli  (^Fagus  ferrugined)^  sugar-maple 
(Acer  saccharinum)^  the  canoe  and  yellow  birch  (Betula  papy^ 
racea  and  B.  lutea^^  constitute  the  greater  part  of  the  forest  and 
present  a  good  type  of  tlie  Canadian  wilderness. 

Here,  also,  Labrador  tea  (Ledum  latifolium)  and  the  Canada 
blue-berry  are  the  representatives  of  the  multitude  of  ericaceous 
shrubs  found  further  south.  The  high  cranberry  tree  (  Fifrur- 
num  Opulus)  may  be  found  throughout  the  valley,  but  in  this 
region  it  finds  its  proper  home,  occurring  in  abundance  along 
the  streams.  With  it  is  tlie  hoary  willow  (Salix  candidd^^ 
which,  jis  it  is  common  throughout  Northern  New  Hampshire 
and  Vermont,  and  extends  into  Maine,  may  be  considered  as  a 
strictly  Canadian  species. 

Two  or  three  species  of  Ghjceria^  blue-joint  grass  (^Calama- 
grostis  Canadensis)^  timothy  (Phleum  pratense)^  and  redtop 
(Agrostis  vulgaris)^  represent  the  greater  part  of  the  grass  family 
(Graminetv)  belonging  to  this  region.  The  ponds  and  slow 
streams  are  more  likely  to  contain  the  variety  pumilum  of  the 
yellow  water-lily  (Nuphar  advend)  than  the  typical  form. 

Going  southward,  we  find  that  the  white  spruce  (Abies  alba) 
disappears  from  the  New  Hampshire  side  of  the  river  at  North 
Stratford  ;  but,  singularly  enough,  it  is  still  found  along  the  Ver- 
mont side  as  far  as  to  the  mouth  of  the  Passumpsic  River. 

At  Dalton,  N.  H.,  near  the  head  of  Fifteen  Miles  Falls,  the 
hoary  willow  (Salix  Candida)  disappears.  The  purple  meadow- 
rue,  which  seems  to  have  a  truly  Canadian  habitat,  continues 
common  throughout  the  length  of  this  long  rapid,  and  is  last  seen 
at  the  Nine  Islands  near  the  mouth  of  the  Passumpsic. 

The  Canadian  character  of  the  flora  predominates  nearly  to  the 
foot  of  these  falls,  or  to  within  six  hundred  feet  of  the  sea-level. 
Here  are  to  be  found  maiden-hair  (Adiantum  pedatuni)^  Orchis 
spectahlis^  sweet-fern  (Comptonia  asplenifolia)^  frost  grape  (  Vttis 
cordifolia),  and  sheep-laurel  (Kalmia  angustifolia) ^  forming  the 
first  group  of  strictly  Alleghanian  species. 

As  these  plants  are  found  in  other  parts  of  New  Hampshire  to 
have  this  altitude  above  the  sea  at  their  northern  limit,  the  con- 
tour line  of  six  hundred  feet  can  be  taken  for  our  purpose,  as  the 
dividing  line  between  the  two  districts. 

But  there  is  no  disappearance  of  Canadian  species  until  we 
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reach  tin*  tiioiitli  of  the  Lower  Ainmonoosuc  and  Wells  rivers. 
Then*  the  Lahnulor  tea  (^Ledum  latifolium)  is  altogether  want- 
ing* and  the  arbor  viUe  and  iiigh  cranberry  triH*  become  much  less 
numerous. 

The  forests  whi(*h  cover  the  high  terraces  at  the  mouth  of 
these  rivers  are  (*om|K>sed  of  pitch  and  red  pines  (Phme  rigida 
and  /\  reftitwuii)  and  white  oaks  (Quereue aiha). 

Mountain  rice  gnissc^s  ( Oryzopsie  Canadensis  and  0,  asperi" 
fnlia )  first  ap|M»ar  in  these  woods,  which  would  indicate  that  they 
as  well  as  tiie  trees  an>  AUeghaniun.  A  few  miles  south  of  this, 
at  Haverhill,  X.  H.,  hackberry  {Celtis  occidentaiis)  and  Jbitter 
hickory  ( ( 'arya  atnara)  are  addtMi,  and  Inflow  this  point  the  AUe- 
ghanian  type  <>f  vegetation  prtHloniinates  in  the  imme<iiate  vicin- 
ity of  till*  river.  Arbor  vit;e  and  the  mountain  alder  (^Ahius 
viridis)  are  the  only  Canadian  sjwcies  present,  and  these  find 
their  southern  limit  at  the  White  River  Narrows  between  Hano- 
ver and  White  Uivcr  Junction. 

Azaha  nudiftnra  is  the  most  noticeaible  addition  before  reach- 
ing  North  ( 'harlestown,  where  we  abruptly  meet  with  a  group  of 
tret*s  common  throughout  tiu;  valley  in  Massachusetts.  These 
are  chestnut  (  Cantanea  rv*#'rt),  yellow  oak  (^MefrcM*  coecineay  var. 
tinctoritt)^  sh(*lld»:irk  hickory  (^Carya  alba)^  button-woo<l  (Plata- 
nus  orddffitalis)^  and«  gn>wing  in  their  sha<hs  the  huckleberry 
(Oai/ltiHititcia  reninosa)  and  the  mttlesnake  wei^  (^Hieracium 
venottHm), 

Bellows  Falls,  Vt.,  stn^ms  to  be  the  next  place  for  the  ap|H»ar- 
ance  of  another  group,  apparently  marking  the  northern  limit  of 
dwarf  sumac  {/{hnn  eo pa  1 1  hia )  ^  Hhriih  ok\k  (^Qurrcus  i7/W/b//<i), 
summer  grajK*  (  K/Vin  fpittivalis)^  liberty  tea  (  Ceanothus  Ameri" 
ranum)^  crani*s\)ill  (  Orraninm  mamlatum)^  Aster  hrvis^  Solidago 
i/ifiantftu  liidenM  chrtf»anthemnides^  Cashia  Marilandioa^  butterfly 
wcmhI  ( Ai»t'l*'plaM  t u(n' rosa) ^  sficii  bush  (Lindera  Benzoin)^  fox- 
tail gnwH  (  Afi'ttpvmrus  pratennis  and  -4.  yenintlatus')^  Calyste- 
gift  splthanvra^  and  Vaccinium  vadllans  ;  quitt;  an  array  of  s|MM*ies 
whi<*h  MMMU  to  have  found  tlies«»  falls  an  eflFectual  barrier  to  their 
march  northward. 

Along  the  vall«*y  Initween  Bellows  Falls  and  Brattleboro  an* 
th<«  high  blue-Wrry  (  Vacrinium  corymltontim^  and  Andromeda 
lif/itntn'iht^  but  it  is  not  (piite  certain  whether  or  not  they  should 
iN'Iotig  with  this  group. 

The  I'otton-wtMiil  ( pnpulus  mo9iilifera)  first  app<»ars  on  an 
island  in  the  river  near  the  north  line  of  Westmoreland,  N.  H., 
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and  is  vthu  very  commonly  in  the  immediate  vicinity  of  the  river 
»  far  south,  at  least,  as  the  Massachusetts  line.  Spoon-wood 
( Kalmxa  latifolia)  And  gray  birch  (^Betula  alba^  var.  populifolid) 
find  tlu/ir  northern  limit  in  this  town  at  a  point  opposite  Dam- 
menton,  Vt.  South  of  Brattleboro,  deer  grass  (^Rhexia  Virgin- 
i^ajn  false  fox-glove  (Q-erardia  flava)  and  at  the  mouth  of  the 
A>shueiot  Uiver  in  Hinsdale,  N.  H.,  Cornu%  paniculata  and  Alnun 
terrulata,  are  the  principal  additions  before  reaching  Massachu- 
setts. 

Beside  these  there  are  others,  and  they  would  probably  make 
up  a  much  larger  list,  which  are  probably  never  found  at  these 
noilliern  limits  growing  at  an  altitude  much  above  that  of  six 
hundnrd  feet  alxive  the  sea,  but  for  which  I  have  not  been  able 
Uj  gather  sufficient  data  to  warrant  making  the  same  approxima- 
tion. 

I  will  mention  the  northern  limit  at  which  I  have  observed  a 
few  of  them :  moon-seed  (Meniftpermmn  Canadense^^  ground- 
nut ( ApioH  tuherosa)^  near  Windsor,  Vt. ;  Desmodium  Canaden9t 
and  Betula  lenta  at  South  Charlestown,  N.  H. ;  Prunns  pumUa^ 
islands  of  the  river  near  Quechce  Falls  in  Plainfield,  N.  H. ;  Aster 
undulfUuH  and  water-plantain  QAIisma  Plantago)  at  Hanover ; 
Viola  nagittata  and  river  hQQch  (^Carpinu9  Americana)  at  Ha- 
verhill, X.  H.  Calgstegia  sepium  and  Virginia  creeper  (^Ampe- 
lopHiH  quinquefoUa)  occur  as  far  north  as  Lancaster,  N.  H.,  but 
are  probably  AUeglianian  species  which  have  been  hardy  enough 
U)  exUMid  thus  far  northwards  in  spite  of  the  increased  severity 
of  thct  clitnate. 

The  coltsfr>ot  (^Tussilago  Farfara)^  if  an  introduced  plant, 
must  have  entered  the  Connecticut  Valley  by  the  way  of  Canada, 
and  secans  Ui  find  the  soil  and  climate  north  of  Dalton  best 
adapted  for  its  growth,  being  abundant  on  the  high  clay  banks 
of  the  river  and  along  the  mountain  tributaries,  but  occurring 
mn(!h  more  rarely  below  the  altitude  of  six  hundred  feet. 

The  distribution  of  the  different  species  of  grapes  belonging  to 
this  valley  is  somewhat  interesting.  Vitis  cordifolia  is  the  hard- 
iest, extending  as  far  north  as  the  foot  of  Fifteen  Miles  Falls. 
The  summer  grape  (  Viti%  cestivalis)  has  not  established  itself 
north  of  Bellows  Falls.  I  have  been  unable  to  find  that  the  fox- 
grape  (  Vitla  Lahru8ca)  is  indigenous  anywhere  in  this  valley, 
north  of  MiUHHucluisetts ;  but  it  is  common  along  Miller's  River 
and  its  tributaries  in  that  State,  which  would  indicate  that  the 
northern  point  for  this  species  is  near  its  mouth. 
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A  fow  B|KH.*io8  Heem  to  have  found  the  valley  of  the  Ashuelot 
Uiver  bt'ttor  auited  to  their  growth  than  the  main  river  valley 
nortli  of  its  mouth.  We  find  the  flowering  dogwood  (CWi«tt« 
florida)  at  Hinsdale  ;  Satfina  procumbenB^  Ct^perus  filiculmit^  and 
C  9itriffo8u$^  common  along  the  plains  of  Keene  and  Swansey  ; 
and  in  the  swamps,  Symplocarpxu  fcetiduB^  which  attains  a  greater 
rangtf  than  the  others,  having  establislied  itself  in  the  bogs  around 
the  base  of  Monadnock. 

In  the  Merrimack  Valley  and  that  |>art  of  New  Hampsliire 
east  of  it,  Canadian  plants  are  fewer  in  numbers,  both  of  species 
and  individuals,  than  in  the  same  latitude  of  the  Connecticut  Val- 
ley. Also,  owing  probably  to  the  gn»iter  distance  from  the 
high  lands,  and  to  being  much  nearer  the  ocean,  we  find  many 
Allt*ghanian  species  which  do  not  extend  in  the  Connecticut  Val- 
lev  farther  north  tlian  Central  Massachusetts. 

It  is  somewhat  surprising  to  any  one  familiar  with  that  part 
of  New  Ilampsliire  occupied  by  tlie  Connecticut  and  its  tributa- 
ries, to  find  the  district  belonging  to  the  Merrimack  the  richest 
floral  region  in  tlic  State,  and  this,  too,  notwithstanding  that  the 
scjil  is  not  nearly  so  fertile.  But  it  only  proves  that  the  warmer 
temperature  of  Eastern  New  Hami)shire  is  more  than  enough 
to  compensate  for  any  diH.*rcase  in  the  number  of  species  tluit 
miglit  l)e  brought  about  by  a  less  fertile  soil. 

We  here  find  that  the  species  traced  throughout  the  former 
region  do  not  seem  to  arrange  themselves  in  grou|)s  with  wide 
intervals  between  them,  nor  do  their  limits  always  apfKMir  in  the 
same  order. 

in  the  Pemigewasset  valley  the  frost  gra{Ki  first  appears  near 
the  mouth  of  the  East  Hranch,  but  nothing  is  seen  of  sheep  laurel 
{Kfilmla  ampiifti/olia)  and  sweet-fern  i^L^mptunia  aitplen (folia) 
until  near  Plymouth,  twenty  miles  further  south.  Arbor  vita* 
(  Thuja  occidetUaiU)  sto{)s  near  the  south  line  of  Thornton,  but 
its  companion,  AIhuh  viridity  continues  somewhat  common  to 
where  the  junction  of  the  Pemigewasset  and  Winni|>esaukeo  riv- 
ers forms  the.  Merrinuu*k. 

A  short  distance  south  of  the  mouth  of  the  Esist  Branch,  near 
the  south  line  of  C*ampton,  Pinun  ru/ida^  P.  reainom^  and  gray 
birch  (  Betula  alba^  var.  populifoUa  )«  nuike  their  appearanct%  and 
the  white  osik  i^Querctu  alba)  bt*fore  reaching  Plymouth,  but  the 
chestnut  is  wholly  wanting  north  of  the  mouth  of  Smith's  River, 
a  short  distiince  below  Bristol.  Rhwi  copallina  is  abundant  at 
Livermore's  Falls,  just  north  of  Plymouth.     Vaecinium  vacillang 
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and  Quercus  ilicifolia  Lave  their  northern  limit  at  Boscawen, 
shell-bark  hickory  and  huckleberry  at  the  moutli  of  Wiuni- 
pesaukee  River,  while  button  wood  (^Platanus  occidentalism  is 
found  along  the  banks  of  the  Pemigewasset,  nearly  to  Plymouth. 
Mountain  laurel  (^Kalmia  latifoUa^  extends  north  to  Concord, 
and  Aselepias  tuberosa  to  Thornton's  Ferry. 

From  Concord  to  Nashua,  wo  find  near  the  river  the  following 
species,  which  appear  to  be  wanting  in  that  part  of  the  Connecti- 
cut Valley  belonging  to  New  Hampshire.  Commencing  at  Con- 
cord we  find  red  .ish  (^Fraxinus  pubesoens')^  Clethra  alnifolia^ 
Scirjms  sylvatica^  and  S,  microcarpa.  The  sand  hills  at  Hook- 
sett  are  sprinkled  with  bird's-foot  violet  (  Viola  pedata).  The 
plains  opposite  Amoskeag  Falls  support  a  dwarf  oak  (^QuercuM 
prinus^  var.  Awm?7/i*),  which  continues  to  be  abundant,  forming 
along  with  Quercus  ilicifolia  the  shrub-oak  thickets  so  common 
to  these  Siind  plains.  Here,  also,  the  bear-berry  (^Arctostaphylos 
Uva-ursi^^  generally  supposed  to  be  a  highland  species,  occurs  in 
greater  abundance  than  elsewhere  in  the  State. 

Some  of  the  swamps  in  this  vicinity  are  filled  with  Oupressu^ 
thyoides^  the  white  cedar  of  all  the  coast  towns  of  Massachusetts. 
Another  tree  common  to  the  borders  of  these  cedar  swannps  in 
the  same  localities,  the  swamp  white  oak  (^Quercus  bicolor)^  ap- 
pears at  the  mouth  of  the  Souhegan  River,  and  Salix  tristis  is  the 
common  willow  of  the  dry  plains  in  this  vicinity.  Near  Nashua 
we  have  Aster  patens^  blazing  star  (^Liatris  scariosa^^  sea  sand- 
reed  (^Calamagrostis  arenaria^^  prickly  ash  (^Zanthoxylum  A^mer- 
icanuni)^  and  in  the  adjoining  town  of  Hudson  the  climbing  fern 
iLyyodium  palmaturn),  Struthiopteris  Germanica^  the  ostrich 
fern,  'seems  to  be  properly  a  Canadian  species,  not  occurring 
south  of  Concord  in  this  valley. 

We  find  the  water-shed  between  the  Merrimack  and  Connecti- 
cut to  have  a  predominant  Canadian  flora  as  far  south  as  the  lat- 
itude of  Bellows  Falls.  Below  this  point  the  Alleghanian  plants 
have  found  the  temperature  such  as  to  allow  tlu»m  to  attain  to 
higher  elevations,  and  to  mingle  with  the  northern  types,  and 
the  strictly  Canadian  forest  is  limited  to  the  cold  swamps  and 
summits  of  the  highest  hills. 

From  the  data  which  I  have  been  able  to  collect  concerning 
Vermont,  it  appears  that  the  greater  portion  of  the  State  is  occu- 
pied by  the  Canadian  flora,  and  that  the  area  occupied  by  \^hite 
and  black  spruce  and  arbor  vitic  is  considerably  greater  than  tliat 
occupied  by  the  same  trees  in  New  Hampshire  ;  the  Alleghanian 
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area,  asiili*  fn)in  that  of  tho  Connooticnit  Valley,  bt^ing  im^liided 
in  a  ii:irn»\v  Ix^lt  oxt(*ii<ling  the  entire  length  of  the  Statt*  west  of 
the  (in*en  Moiint-itinH.  Tlinmghoiit  its  oxttmt  white  osik,  bitter 
hickory,  piteh  and  red  pine,  Hweet-f«»rn  and  frost  gnqK*  an*  eom- 
nion,  urmgling  at  the  northern  end  of  Lake  Champlain  with  the 
(^inadian  arlntr  vita^  and  white  Hpruce.  Tlio  chestnut,  button- 
wmnl  and  mountain  laurel  probably  do  not  exist  much  north  of 
Hurlington. 

The  following  species  which  are  to  Im»  met  with  in  New  York 
and  further  westward  do  not  appear  to  [m  found  east  of  the 
(Connecticut  Vallev,  and  most  of  them  are  ccmfined  to  tin*  immo- 
diate  vicinity  (»f  the  river:  (Viry/i  amam^  Cvltin  ovcidrntaHn^ 
Populu9  nvniiUfera^  Salix  lontji/olla^  an*l  Salix  livida^  var.  oen- 
dmttiliit :  the  hist  one  of  these  having  the  widest  distribution 
being  found  throughout  the  entire  valley,  but  apparently  not 
psissing  over  the  water-shed  into  the  Merrimack  district.  Tlio 
hairy-leavwl  white  violet  (  Viola  reni/olia^  (Jray  ;  n.  sp.)  is  to  Ikj 
met  with  between  the  mouth  of  the  Passumpsic  and  Piainiield, 
X.  II. 

Th<»  following  may  be  called  nire,  having  but  a  single  hnvdity 
for  each :  LoMia  Kalmii^  le<lge8  at  the  f<K>t  of  Fifteen  Miles 
Falls;  f'f/pripedium  puheirem^  at  Hanover;  Araftin  DruMmomUi^ 
on  an  island  in  the  river  just  south  of  White  River  Junction  ; 
and  Aittnit/itlu9  I{ol»bin$n^  rocks  at  Queoliee  Falls,  Plainfield, 
X.  II. 


THK   SUES.SOXIAX    FAUNA   IN    NORTH   AMERICA. 

II Y    FROF.    E.    D.    COPK. 

IN  a  pa|H»r  read  b<?fore  the  National  Aca<leiny  of  Sciences  at  the 
spring  session  of  iHl^i  in  Washington,  the  writer  announced 
the  iilmtification  of  the  Walisatch  Eocene  formation  of  New 
Mexico  with  the  Suessonian  or  Lower  Eocene  of  France  and 
England.  The  beds,  which  were  explonnl  while  c(mne<:ttMl  with 
the  IJnitetl  States  (ieographical  and  (leological  Survey,  west  of 
the  on«'  hundredth  meridian,  in  charge  of  Lieut,  (i.  M.  Wheeler, 
in  1874.  wen*  found  to  contain  the  remains  of  a  fauna,  alnumt 
identical  with  that  of  tlie  Eun)|>ean  ImhIs  in  question.  This  was 
thought  to  he  an  imi>ortant  accession  to  American  geology,  as 
furnishing  a  basis  for  an  estimation  of  the  relative  ages  of  the 
ormations  immediattdv  above  and  below  the  Wadisatch  horizon. 
The  parallelism  of  the  fauna  includes  the  genera  of  reptiles,  birds, 
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and  mammals,  and  among  the  latter,  of  the  types  both  of  camiv- 
orous  and  of  hoofed  quadrupeds.  Gar-fishes  (^Lepidosteus)  ap- 
pear in  both  countries,  and  the  predominant  mammalian  genera 
of  both  are  Coryphodon  and  Hyracotherium,  Gigantic  birds  in- 
habited the  land ;  in  New  Mexico  they  belonged  to  the  genus 
Diatryma^  and  in  France  to  Qastornis,  The  New  Mexican  ge- 
nus Ambloctonus  represents  the  carnivorous  Palceonyctis  ffigantea 
of  the  lignites  of  Soissons.  The  only  marked  difference  be- 
tween the  faunas  which  the  then  state  of  discovery  disclosed  is 
the  existence  of  the  order  Tceniodonta  in  New  Mexico,  a  type 
presenting  characters  of  the  Edentata^  Rodentia^  and  Creodonta^ 
which  had  not  vet  been  found  elsewhere,^ 

The  characters  of  the  mammalian  fauna  are  very  peculiar, 
displaying  inferiority  in  many  respects.  Thus,  among  the  flesh- 
eaters  the  brain  of  the  Oxyoena  is  of  reduced  size,  the  hemi- 
splieres  being  especially  small,  while  the  olfactory  lobes  are  very 
large  and  uncovered ;  and  other  Creodont  genera  present  the 
same  character.  According  to  Gervais  the  genus  Aretocyon^ 
from  the  Suessonian,  presents  the  same  type  of  brain.  The 
hoofed  type,  Coryphodon^  shows  a  simihir  inferiority  in  the  con- 
stitution of  the  brain. 

So  far  as  these  observations  have  gone,  they  coincide  with 
those  made  eight  yeara  ago  by  Professor  Edouard  Lartet  of  Paris. 
He  states^  that  it  is  the  result  of  a  number  of  investigations 
undertaken  in  different  horizons  of  the  Tertiary  strata,  that  the 
more  we  follow  Mammalia  into  the  antiquity  of  geological  time, 
the  greater  is  the  reduction  of  the  vohime  of  the  brain  in  com- 
parison with  the  size  of  the  head  and  tlie  total  dimensions  of  the 
body.  Cuvier  observed  the  form  of  the  brain  of  the  Anoplothe' 
rium  in  a  cast  of  marl  which  was  consolidated  within  the  cavity 
of  a  skull  of  this  animal,  found  in  the  gypsum  of  Montmartre. 
He  says  ^  "it  has  little  volume,  and  is  flattened  horizontally ;  the 
hemispheres  do  not  present  convolutions,  but  we  find  only  a 
shallow  longitudinal  impression  on  each.  All  the  laws  of  anal- 
ogy authorize  us  to  conclude  that  our  animal  was  greatly  defi- 
cient in  intelligence."  In  fact  the  skull  of  the  Anoplotherium  is 
six  times  as  long  as  the  ciist  of  its  cerebral  hemispheres,  and  this 
animal,  which  in  dimensions  Cuvier  compared  to  a  medium-sized 
ass,  had  a  brain  smaller  than  that  of  the  existing  roebuck. 

1  See  Americ<an  Naturalist,  1876,  p.  379. 
^  Comptes  rendua,  June,  1868. 
'  Os.seincnts  fosailes,  iii.,  p.  44. 
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**  I  owe  to  the  kindness  of  Professor  Noulet,  of  Toulouse,  the 
possession  of  a  fossil  cranium  in  which  I  have  found  the  cast  of 
a  brain  still  more  ancient  than  that  of  the  Anoplotherium  of 
Montmartre,  since  the  fragment  comes  from  the  Eocene  of  the 
Lophiodnn  of  Issel.  In  the  bniin  of  this  animal  (whicii  I  call 
provisionally  Brachyodon  eoe(Bnu$^  on  account  of  the  slight  eleva- 
tion of  the  crowns  of  the  molar  tei*th),  there  are  no  longer  any 
convolutions,  but  only  certain  folds  irregularly  graduated  ;  the 
olfactory  lobes  are  much  prolonged  in  front,  and  the  cerel)ellum 
is  entirely  separated  from  the  hemisplieros.  This  brain  is 
smaller  in  all  ros})ects,  and  less  complictitiHl  in  its  structure  than 
that  of  the  Ctxnotherium  descrilx^d  by  Gmtiolet ;  but  it  must  not 
be  forgotten  that  the  latter  animal  is  from  a  formation  much 
more  recent,  that  is,  the  inferior  Miocene  of  Allier. 

^^  In  proportion  as  we  approach  the  present  period,  the  differ- 
ences between  the  fossil  brains  and  those  of  living  species  be- 
come less  marked,  as  has  also  been  observed  with  reference  to 
the  elevation  of  the  crowns  of  the  molars.  Thus  the  deer  and 
the  antelopes  of  the  Middle  Miocene  of  Sansan  prt^sent  many 
convolutions,  while  the  cerebi*llum  remains  moiieratiOy  un- 
covertnU  and  the  olfactory  lobes  are  very  prominent.  In  the  su- 
perior Miocene  of  Pikermi  the  brain  of  the  lUppotherium  {Hip- 
parion)  nhows  itself  a  little  less  rich  in  convolutions  than  that  of 
the  existing  horse;  and  in  a  fragment  of  a  skull  of  a  monkey 
from  the  same  locality,  which  I  have  been  permitted  to  examine 
in  the  museum,  the  cerebellum  is  less  completely  covi'red  by  the 
hemispheres,  and  the  median  vermis  is  more  prominent  than  in 
the  living  Svmnopitheci  of  the  types  most  nearly  related  to  those 
of  Pikermi.  Hut  in  order  to  show  more  clearly  this  dispropor- 
tion of  the  fossil  brains  in  relation  to  those  of  living  Mammalia^ 
it  is  necessary  that  comparison  should  be  made  between  species 
of  the  wime  family,  or,  better  still,  of  the  same  genus.  It  has 
been  [>ossible  for  me  to  verify  this  point  by  the  comparison  of 
two  caniivorous  animals,  the  living  Viverra  genetta^  and  the  ex- 
tinct V.  antiqua  of  I>e  Blainville,  from  the  inferior  Miocene  of  Al- 
lier. From  this  it  ap[)cars,  that  with  a  cranium  one  third  longer 
and  one  fourth  wider  than  the  living  V.  yenetta^  the  fossil  V.  an- 
tiqua has  not  a  larger  brain,  and  tliat  this  brain,  more  attenuated 
in  its  fnintal  ccmvolutions,  does  not  extend  so  far  forwards.  Ac- 
cording to  Gmtiolet  a  great  development  of  the  olfactory  lobes 
is  a  chanicter  of  an  inferior  type.  In  fact  the  more  we  ascend 
into  pala^ontological  antiquity  the  more  we  find  that  the  olfactory 

TOU  XL  ~  KO.  1.  7 


98  The  Suessonian  Fauna  of  North  America.     [Febraary, 

lobes  display  a  great  development  in  comparison  mth  the  cere- 
bral hemispheres." 

The  Wahsatch  horizon  is  lower  than  the  oldest  above  referred 
to  by  Professor  Lartet,  and  it  is  interesting  to  observe  how  his 
genenilization  with  reference  to  the  characters  of  the  mammalian 
brain  is  confirmed.  The  Oxyoena  forcipata  approaches  more 
nearly  to  the  viverrine  type  than  to  any  other  form  of  the  Car- 
nivora^  although  separated  by  a  wide  interval.  I  have  been 
able  to  obtain  a  cast  of  the  superior  and  anterior  portions  of  its 
cranial  chamber,  from  which  it  appears  that  the  brain  possessed 
characters  of  a  much  lower  type  than  that  observed  in  the  VI  an- 
iiqua.  The  olfactory  lobes  are  enormously  developed,  rising 
higher  than  the  hemispheres,  from  which  they  are  not  only  en- 
tirely free,  but  are  separated  by  a  constriction  of  their  basal  por- 
tions. The  hemispheres  are  not  wider  at  the  middle  than  the  ol- 
factory lobes,  and  have  therefore  elongated  proportions.  Their 
superior  portion  is  without  convolutions.  Although  not  a  mar- 
supial, the  general  form  in  Oxycvna  is  more  like  that  of  the  opos- 
sum than  that  of  any  other  living  animal,  but  is  still  lower  in 
character.  Its  inferiority  is  especially  seen  in  its  small  size. 
The  mandibular  ramus  of  the  0,  forcipata  is  about  the  size  of 
that  of  the  jiiguar,  but  the  brain,  even  with  its  large  olfactory 
lobes,  is  only  about  two  thirds  as  long,  and  one  third  as  wide. 

The  ankle-joint  presents  a  great  simplicity  of  structure  in  most 
of  the  Wahsatch  mammals,  both  flesh-eaters  and  hoofed  types. 
The  astragalus  is  nearly  flat,  and  not  like  a  segment  of  a  pulley 
as  in  most  existing  Mammalia^  and  it  therefore  permitted  but 
little  flexure  of  the  foot  on  the  leg.  The  only  exception  to  this 
rule  is  found  in  the  species  of  Hyracotheriuvi  and  allies  of  the 
order  Perissodactyla^  which  number  ten  species  out  of  a  total  of 
fifty-four. 

As  regards  the  elbow-joint  a  similar  peculiarity  was  disooTered 
to  exist.  In  the  majority  of  existing  mammals,  a  ridge  or  bead 
divides  the  two  facets  of  the  humerus,  which  receive  the  ulna 
and  radius  respectively  ;  it  is  called  the  intertrochlear  ridge.  In 
the  ox  and  horse  this  ridge  is  very  near  the  external  border  of 
the  humerus.  In  the  mammals  of  the  Wahsatch  beds  this  ridge 
was  found  to  be  wanting,  excepting  in  the  ten  species  of  -P«rif- 
sodactyla  above  mentioned. 

In  respect  to  the  teeth,  no  species  presenting  the  selenodont 
or  double-crescent  bearing  type  had  been  found.  Of  the  simpler 
types,  where  tubercles  are  united  into  crests,  twelve  species  out 
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of  fiftv-foiir  had  been  discovered.  The  teeth  of  the  remaining 
forty-two  s{)eeie8  are  bunodont  or  tubercular  only,  and  in  most 
cases  simple  forms  of  that  type. 

Anotlier  marketl  feature  of  the  SucssoniaU' or  Wahsatch  Mam* 
malia  is  the  poBsoasion  by  the  greater  number  of  them  of  five 
toes  on  both  of  the  feet.  The  only  probable  exceptions  to  this 
rule  arc  the  ten  species  of  Periuodactyla  already  mentioned,  and 
perhaps  a  very  few  others.  The  genera  of  later  and  the  present 
periods  with  three  toes  on  all  the  feet,  with  two  functional  toes, 
and  one  toe,  are  wanting  in  this  fauna. 

It  w{is  also  iisserted  that  nearly  all  of  the  species  were  planti- 
gnulc  in  their  mode  of  progression,  that  is,  that  the  soles  of  the 
fore  and  hinder  feet  were  applied  to  the  ground,  instead  of  being 
obli(|uely  elevated  behind,  the  heel  thus  appearing  to  form  an  an- 
gle of  the  leg,  as  in  most  living  nmmmals.  It  is  well  known  that 
among  recent  quadrupeds  the  Quadrumana^  Plantigrade  Carniv' 
ora^  Proho9cidia^  and  some  Rodentia  and  Edentata^  are  planti- 
grade, while  the  others  are  digitigrade.  The  only  species  of  the 
Wahsatch  fauna  possibly  digitigrade  are  the  species  of  Peri$iO' 
daeti^fa^  already  mentioned,  although  it  was  stateil  that  the  struc- 
ture in  a  few  of  the  other  genera  is  yet  unknown. 

The  agreement  of  clawed  and  hoi>fed  (unguiculate  and  ungu- 
late) mammals  of  this  period  in  the  general  imperfection  of  the 
strueture  of  the  brain,  of  tlie  ankle  and  elbow-joints,  and  in  the 
position  and  number  of  the  toes,  was  dwelt  on  as  an  important 
fact.  It  <lid  not  however  warrant  the  separation  of  all  the  Mam- 
malia of  the  Suessoniau  as  a  distinct  order,  on  account  of  the  ex- 
ceptions pointed  out.  The  clawed  types  presenting  these  char- 
acters have  been  since  ^  defined  as  an  order,  under  the  name  of 
Bunotheria^  which  it  was  believed  might  embrace  also  the  exist- 
ing ln$ectirora  as  a  suborder.  The  ungulates  of  like  character 
have  already  been  erected  into  a  distinct  order,  the  Amblypoda^ 
which  includes  two  suborders,  the  Pantodonta  and  Dinocerata. 
The  only  mammalian  orders  of  that  period  still  existing  are  then 
the  PeritBodadyla  and  Rodentia. 

Proceedingt  AcadeniT,  Philmdelphia,  IS7S,  pAg«  SS 
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ON  THE  VITALITY  OF   CERTAIN  LAND  MOLLUSKS. 

BT  ROBERT  E.  C.  STEARNS. 

A  T  a  meeting  of  the  California  Academy  of  Sciences  I  submit- 
-^  ted  for  the  inspection  of  the  members  a  living  specimen  d 
Bulimus  pallidior  Sby.,  one  of  nine  given  to  me  by  Professor 
George  Davidson,  who  collected  them  at  San  Josd  del  Cabo, 
Lower  California,  in  March,  1873. 

These  snails  were  kept  in  a  box  undisturbed  until  June  23, 
1875,  when  I  took  them  out  and,  after  examination,  placed  them 
in  a  glass  jar  witli  some  chick-weed  and  other  tender  vegetable 
food  and  a  small  quantity  of  tepid  water,  so  as  to  make  a  warm 
humid  atmosphere.  This  hospitable  treatment  induced  tbem  to 
"  wake  up  "  and  move  about  after  their  long  fast  and  sleep  of 
two  years,  two  months,  and  sixteen  days.  Subsequently  all  died 
but  the  one  exhibited,  which  seems  to  be  in  pretty  good  health, 
though  not  very  active. 

It  may  be  remembered  that  I  gave  at  a  meeting  of  the  Acad- 
emy in  March,  1867,  an  instance,  even  more  remarkable,  of  vital- 
ity in  a  snail  (^Helix  Veatehii^  from  Cerros  Island,  the  latter 
having  lived  without  food  from  1859,  the  year  when  it  was  col- 
lected, to  March,  1865,  a  period  of  six  years. 

The  famous  specimen  in  the  British  Museum,  which  is  cited  in 
the  books,  Helix  desertorum^  had  lived  within  a  few  days  of  four 
years,  fastened  to  a  tablet  in  one  of  the  cases,  when  discovered 
to  be  alive,  ffelix  desertorum,  as  the  specific  name  implies,  is 
found  in  arid  and  sterile  areas  in  the  continents  of  Africa  and 
Asia,  and  has,  as  will  bo  perceived,  a  wide  distribution.  From 
the  former  continent,  I  have  specimens  from  Egypt,  and  it  also 
ranges  through  Arabia  in  the  latter.  The  Bulimus  from  the 
mainland  of  the  peninsula  of  Lower  California,  and  JTe^trp  Veatehii 
from  Cerros  or  Cedros  Island,  off  the  coast  on  the  ocean  side  of 
the  same,  come  from  within  the  same  physical  environment,  being 
only  a  comparatively  limited  distance  apart.  The  Helix  belongs 
to  an  interesting  and  peculiar  group,  probably  varieties  of  one 
species,  which  includes,  at  present,  the  following  names:  (1) 
Helix  areolata  Sby.,  (2)  H  Veatehii  Nevvc,  (3)  H  pandora 
Fbs.,  and  (4)  H  levis  Pfr.  Other  forms  geographically  ap- 
proximate may  herejifter  on  further  investigation  be  referred  to 
the  same  lineage.  Of  the  above  (1)  H  areolata  was  the  firat 
described,  or  I  should  say  that  this  appears  by  the  date  to  be 
the  first  name  bestowed  upon  any  member  of  the  group.     This 
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speoios  has  been  quoted  from  Oregon,  and  (4)  JJ.  levi$  from  the 
(^ohimbia  River,  in  both  cases  erroneously.  The  figures  in  Land 
and  Fresh  Water  Shells  of  North  America,^  P<^  I"?)  ure  too 
elevated  and  globose  for  the  typical  areolata^  but  the  larger  fig- 
un*s  faithfully  represent  IT.  Veatchii.  Elevation  and  rotundity 
are  insular  chanicteristics  in  this  group,  and  areolata  is  somewhat 
depressed.  It  is  found  in  comparative  abundance  on  tlie  uplands 
around  Magdalena  Bay,  which  is  on  the  outer  or  ocean  shore  of 
the  peninsula,  in  latitude  about  24°  40'  N. 

Bulimugpallidior^  which  is  pretty  generally  distributed  through 
I^wcT  Ciilifoniia,  from  Cape  St.  Luc4is  northerly,  has  also  errone- 
ously been  credited  to  San  Diego  in  California  proper. 

It  is  arboreal  in  its  habits,  at  least  during  the  winter  season, 
being  found  on  copaiva  trees.  It  has  been  said  to  inhabit  South 
America,  which  is  probably  incorrect,  and  the  locality  ^^  San 
Juan  **  mentioned  in  Land  and  Fresh  Water  Shells,  on  page  105, 
where  a  gocnl  figure  of  this  species  may  be  seen,  should  be  San 
Juaniro^  which  is  on  the  eiust  or  gulf  side  of  the  peninsula,  in 
latitude  about  27*^  N. 

The  great  importance  of  accuracy  in  habitat  will  be  at  once 
pere(*iveil  when  I  state  that  there  are  no  less  than  three  other  lo- 
cidities  on  the  west  coast  of  America,  north  of  the  place  cited,  all 
of  which  are  referred  to  in  various  scientific  works,  which  have 
come  under  my  obs(*rvation  as  San  Juan,  and  there  are  per- 
haps as  many  more  San  Juans,  $outh  of  that  especially  quoted 
herein,  on  the  westerly  coast  of  America,  in  the  (]!entral  and 
South  American  States.  Attention  is  directed  to  the  fact  that 
the  thriMi  species  here  mentioned  as  exhibiting  extraordinary 
viUility  belong  to  g(H)graphical  areas  which  receive  only  a  mini- 
mum rainfall,  or  which  are,  in  simple  language,  nearly  rainless 
regions. 

Within  such  areas  vegetation  is  exceedingly  limited  even  in 
favorable  seasons,  and  the  presence  and  growth  of  the  annual 
plants  is  of  course  dependent  upon  the  rainfall ;  this  last  occurring 
infre<|uently  makes  the  food  supply  of  land  moUusks  and  other 
phytophiigous  or  vegetable-eating  animals  exceedingly  precari- 
ous. 

It  is  highly  probable  that  a  careful  investigation  in  this  direc- 
tion will  lead  us  to  the  conclusion  that  the  land  mollusks  which 
inhabit  these  arid  areas  have,  through  s(*lection,  adaptation,  and 
evolution,  become  especially  fitted  for  the  contingencies  of  their 

1  Smitbioniaii  Misc.  Coll.,  Na  194. 
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habitat,  and  possess  a  greater  degree  of  vitality  or  ability  to  live 
without  food  than  related  forms  in  what  may  be  considered  more 
favorable  regions,  and  through  and  by  reason  of  their  long  sleep 
or  hibernation  (more  properly  sestivation),  with  its  inactivity 
and  consequent  immunity  from  any  waste  or  exhaustion  of  vital 
strength,  are  enabled  to  maintain  their  hold  upon  life  when  ani- 
mals more  highly  organized  would  inevitably  perish ;  and  we  are 
furnished  with  an  illustration  in  the  instances  cited,  how  nature 
works  compensatively,  when  we  institute  a  comparison  with  the 
opposite  condition  of  activity,  and  the  food  required  to  sustain  it. 


BARNACLES. 

BY  J.    8.    KING8LET. 

QUAINT  old  Gerarde  in  his  Herball,  or  Generall  Historic  of 
Plantes,  says,  on  page  1391,  "  We  are  andved  to  the  end  of 
our  historic,  thinking  it  not  impertinent  to  the  conclusion  of  the 
same,  to  end  with  one  of  the  marvels  of  this  land  (we  may  say 

of  the   world) There  are  founde  in  the  north  parts  of 

Scotland,  and  the  islands  adjacent,  called  Orchades,  certaine 
trees  whereon  doe  growe  certaine  shell  fishes,  of  a  white  colour, 
tending  to  russet,  wherein  are  contained  little  living  creatures ; 
which  sliels,  in  time  of  maturitie,  doe  open,  and  out  of  them 
growe  those  little  living  things  which  falling  into  the  water  doe 
become  fowles,  whom  we  call  Barnakles,  in  the  North  of  En- 
gland Brant  Geese,  and  in  Lancashire  Tree  Geese :  but  the  other 
that  doe  fall  upon  the  land  perish  and  come  to  nothing."  He 
then  goes  on  to  describe  in  detail  the  various  transformations  by 
which  the  barnacle  is  changed  into  a  goose,  saying,  "  But  what 
our  eies  have  seene  and  hands  have  touched,  we  shall  declare.*' 
He  tells  us  that  when  the  bird  is  formed  in  the  shell,  the  latter 
gapes,  the  legs  hang  out,  the  bird  grows  larger,  imtil  at  length  it 
hangs  only  by  the  bill  and  soon  after  drops  into  the  water, 
"  where  it  gathereth  feathers  and  groweth  to  a  fowle  bigger  than 
a  mallard  and  lesser  than  a  goose/* 

A  quotation  in  Walton's  Complete  Angler  repeats  the  same 
curious  notion :  — 

"  So  slow  Bootes  underneath  him  sees 
In  th'  icy  islands  goslings  hatched  of  trees, 
Whose  fruitful  leaves  falling  into  water 
Arc  turned  tis  known  to  living  fowls  soon  after. 
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So  rotten  planki  of  broken  ships  do  change 
To  Bsrnmcles.    O  transfonnation  strange  I 
*T  wan  first  a  green  tree,  then  a  broken  hnll 
Lately  a  mnshroom,  now  a  fljing  gnll." 

The  transformations  described  by  the  above  authors  are,  it  is 
needless  to  say,  founded  wholly  u{K>n  fancy,  but  the  metamor- 
phoses observed  in  a  study  of  the  life-history  of  a  barnacle  are 
scarcely  less  wouderful  tlian  those  so  minutely  related  by  the 
old  botanist.  The  old  idea  is  still  perpetuated  in  the  names  of 
two  animals:  that  of  the  '^  Barnacle  Goose*'  (Bernicla),  and  in 
the  specific  name  of  one  species  of  barnacle,  the  Lepas  atiBeri- 
fera  of  Linnaeus. 

Hamaelos  were  at  first  classed  among  the  Mollusca,  on  ac- 
count of  their  calcareous  valveti,  as  were  at  a  later  date  the 
Brachiopoda;  but  in  1828-29  John  Tliompson  proved,  by  studies 
of  their  embrA'ology,  that  they  had  absolutely  no  moUuscan  affin- 
ities, but  that  they  were  ('rustacea.  Later  investigations  of 
tlunr  anatomy  have  confirmed  this  and  they  are  now  acconled  a 
place  among  the  lowest  Crustacea,  the  Rhizocophala  only  being 
below  them. 

Thoy  form  the  sub-class  Cirripedia,  and  are  divided  into  two 
onlers :  the  first  is  the  pedunculated  Cirripedia,  in  which  there  is 
a  eapttulum^  genenilly  forme<l  of  calcareous  valves,  varying  in 
number,  and  united  by  membnines,  and  a  tough  leathery  stalk, 
the  pedunrlt'^  by  which  they  are  attached  ;  in  the  other  order,  the 
sessile  Cirripedia,  the  capitulum  has  four  or  mon'  of  its  valves 
immovablv  unit^'d,  and  is  din^ctiv  attached  without  the  inter- 
vent  ion  of  a  pe<l  uncle. 

In  Figure  f)  we  give  the  anatomy  of  one  of  the  peduncu- 
hited  forms,  I^'pan  /aseimlani  of  Ellis  and  Solander.  ,  In  this 
species  the  capitulum  is  composed  of  five  valves,  two  on  each  side, 
and  one  on  the  dorsal  edge.  The  ventnil  margin  is  o|>en  and 
the  two  basal  valves  are  connected  by  an  adductor  muscle  (^,  «), 
by  which  this  o|)cning  can  be  closed.  To  dissect  a  s|)ecimen,  it 
should  be  place<l  under  water  in  a  wax-bottome<l  pan  and  pinned 
down.  In  this  manner  the  parts  float  out  and  the  various  organs 
are  ojisily  seen.  The  valves  of  one  side  are  removed  by  cutting 
the  adductor  Mmtomm  muscle  and  the  membranes  uniting  them. 
This  disclos«'s  a  Inxly  with  six  pairs  of  long  ciliatetl  arms,  the 
cirri  (.4,  c),  which  represent  the  thoracic  feet.  Kach  cirrus  con- 
sists of  a  basal  portion  and  two  long  jointed  branches.  They  de- 
cresise  in  length  as  we  go  forward  (that  is,  toward  the  peduncle). 
In  front  of  these  cirri  we  find  a  protruding  organ  formed  by  the 
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mouth  parte  (A,  m).  These  consist  of  an  upper  lip  to  whicb  is 
attached  a  eo-cMed  palpus  (^B,  1).  Next  follow  the  mandibles 
(S,  2).  Then  the  two  paita  of  maxilUe  (S,  3  and  4).  The  max- 
illipeds,  which  are  found  in  the  higher  Crustacea,  ara  wanting. 
At  tlie  base  of  the  first  cirrus  arise  processes,  varying  in  number 
in  different  species,  which  are  termed  fllamentary  appendages 
(A,/),  These  have  been  supposed  to  be  part  of  the  respiratory 
apparatus,  but  that  such  is  tlieir  sole  function  is  at  least  doubtful. 


Between  the  sixth  pair  of  cirri  are  found  two  small  processes 
consisting  of  one  or  more  joints,  called  the  caudal  appendoffea, 
and  represeuting  the  abdomen  of  the  higher  Crustacea.  Beneath 
these  arises  a  long  slender  organ,  the  male  iutromittent  organ 

On  opening  the  body,  starting  from  the  mouth,  we  see  first  a 
slender  tube,  the  aeiophagui,  then  comes  the  stomach  (^A,  •), 
which  connects  without  any  defined  constriction  with  the  intes- 
tine (^,  i)t  "1"*^  terminates  at  the  vent  (A,  a),  between  the 
caudal  appendages.  At  the  anterior  part  of  the  stomach  are 
seen  the  liepatic  openings  (A,  A)  which  connect  with  the  liver 
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(^,  /).  The  circulatory  system  is  very  imperfect.  There  is  a 
dorsal  ve8Ht>l  (A^  d)  which  I  have  succeeded  in  injecting;  the 
blood  flowH  l>et\veen  the  muscles  in  broad  currents  and  is  not 
coniintnl  in  closed  vessels.  Respiration  is  probably  performed 
by  tlui  whole  surfactt  of  the  boily.  The  barnacles  are  generally 
hermaphnHlitio.  The  testes  (/I,  t)  are  found  surrounding  the 
alimenUiry  oanal  and  extending  into  the  (iliamentary  append- 
ages and  the  basc^s  of  the  cirri ;  they  consist  of  branching  tubes 
connecting  with  lobular  ca*ca.  The  J^asa  deferentia  (^,  v)  are 
disposed  one  u))on  each  side.  They  follow  an  undulating  course 
and  unite  at  the  base  of  the  ]>enis  (;e))  and  proceed  as  a  single 
tuln?  to  the  end.  The  ovaries  are  fouml  in  the  peduncle  (^,  o) 
and  present  the  same  gi»neral  appearance  as  do  the  testes. 

The  nervous  system  is  easily  dissected  by  laying  the  specimen 
upon  the  dorsiil  surface  (afti'r  removing  all  the  valves)  and  cut- 
ting away  in  front  of  the  oesophagus.  This  will  expose  the 
9upra'(P9'iphat/eal  ganglia  (C,  «),  which  will  be  readily  recog- 
niz(Hl,  as  they  present  the  same  shiny  white  appeanince  that  al- 
ways <»haracterize8  nerves.  From  the  commissure  connecting 
these  gjinglia  a  single  nerve  arises  and  proceeds  forward  in  the 
me<lian  line.  The  optic  nerves  originate  on  each  side,  have  each 
an  enlargement,  the  ophthalmic  ganglion  (C,  o)  and  unite  in  the 
rudimentary  eye  ((',  f»),  which  is  imbedded  in  the  membranes  of 
the  IkmIv.  Exterior  to  these  arise  the  nerves  which  supply  the 
pi^dunole.  From  the  jwsterior  angles  of  the  supni-a>sophageal 
gimglia  a  nerve  on  each  side  (C,  op)  passes  backward  around 
the  (rsr>phagus  and  unite  in  the  i^fra-t^^sophaffcal  ganglion 
((',  w).  From  the  anterior  jwrtion  of  this  arise  the  nerves 
which  go  to  the  adductor-scutorum  ((',  a)  muscle  ;  on  the  sides 
the  nerves  which  go  to  the  first  pair  of  cirri  have  their  origin  ; 
from  the  dors:il  surface  (the  under  surfai'e  as  the  s|>ecimen  lies) 
are  given  off  two  nerves  which  are  distributed  among  the 
visceni.  I'he  sec^ond,  thirds  fourth,  and  fifth  thoracic  g^mglia 
follow  each  other,  an?  conn«»cted  by  commissures,  and  give  rise 
to  nerves  supplying  their  respective  cirri.  The  sixth  ganglion  is 
almost  invariablv  united  to  the  fifth,  and  from  it  arise  the  nerves 
going  to  the  sixth  pair  of  cirri  and  the  penis.  In  one  specimen, 
however,  I  have  found  the  fifth  and  sixth  ganglia  connected  by 
distinct  commissures. 

In  the  sessile  Cirripedes  the  internal  anatomy  does  not  differ 
greatly  from  the  form  above  describinl.  They  are  best  dissected 
by  removing  the  animal  through  the  base  (the  portion  by  which 
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they  are  attached),  breaking  it  down  if  it  be  calcareons.  One 
curious  featniv  of  both  ordera  remains  to  be  noticed,  namely,  two 
gUinds  in  the  jieduncle  which  secrete  a  cement  by  which  the  ani- 
ntals  attach  themselves. 

We  haves:iid  above  tliat  the  barnacles  are  generally  hermapb- 
roditcs.  In  the  case,  however,  of  the  genera  Ibla  and  SealpeU 
lutn,  this  is  not  strictly  the  case.  In  the  species  of 
these  genera  occur  specimeus  of  the  normal  her- 
maphroditic form,  and  also  females  in  which  the 
penis  and  testes  are  wanting ;  next  we  have  curious 
male  forms.  Certain  of  these  (eomplemental  males 
they  are  called)  are  parasitic  upon  the  herma^ 
phrotlites  wliile  others  are  attached  to  the  female 
individuals.  In  both  cases  they  live  just  within  the 
valves  and  are  attached  either  to  the  valves  or  the 
membranes  of  the  body.  These  males  are  imper-  ' 
f ectly  developed,  in  a 
without  mouth  or  alimentaiy 
canal,  in  others  there  is  a  loi^ 
and  flexible  peduncle,  and  in 
still  others  it  is  not  differen- 
tiated ;  the  male  genitiU  organi 
are  developed,  but  with  tbe 
penis  short  or  vranting.  (Fif 
ure  6,  male  of  INa  Cumingii, 
from  Darwin).  This  great 
difference  between  the  Eexei 
has  its  analognes  in  the  Ce- 
phalo|)oda,  where  the  nudes  of 
certain  species  were  first  d^ 
scribed  as  parasitic  worms, 
and  in  the  Lemean  Copepodt, 
which  are  closely  allied  to  it 
Cirripedia. 

Recent  investigaton  bare 
shown  tliat  close  fertiliiatios 
is  the  exception,  not  the  mli, 
among  planta.  and  hen  leeai 
to  be  a  case  in  the  aninnl 
kingdom,  where  naton  pliinlj 
""'■  shows  her  preference  for  cnM- 

genera  which  are  strictly  herm^ihnidiliei 
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the  nniiniiU  eitber  cxvur  ill  groups,  as  in  the  g«nat  Balanut,  or 
the  intruniiltriil  organ  is  nxtreniely  long,  as  in  Acaita,  tlms  en- 
abling ono  individual  to  (ertillze  aiiotlier.  Anelatma  tqualteola 
always  ot-ouni  in  irairs  in  the  ukin  of  sharks. 
But  in  the  two  guntTH,  Ihla  and  SeaipellHtn, 
the  individuals  are  either  solitary  or,  if  in  clus- 
ters, an  so  crowdotl  au<l  twisted  that  the  uper- 
turt-s  of  the  c-a{ntulum  are  distant  from  each 
other. 

Th(>  case  of  a  simple  separation  of  the  sexes 
would  not  strike  us  as  being  peouliar ;  but  an 
instanoe  when*  a  hermaphrodite,  with  fully 
devi'lf)|>ed  testes,  raia  dtfrreutia,  and  intro- 
witteiit  organ,  besides  fennile  organs,  has  with- 
in ita  slii-11  from  one  to  ten  eoniplemental  males 
can,  1  think,  be  explained  only  on  the  ground 
of  adsiptation  for  cruss-fertilizjition. 

The  eggs  [>uss  from  the  ovaries  and  are  borne 
for  siinie  time  inside  the  vapitnhim.  Tliey  un- 
dei^ii  a  tjital  segmentation  of  the  yolk  and 
butch  a  NaupliuB,  u  fnte  swimming  form  with  mouth,  stomoeh, 
and  intestine,  a  lri.ingtdar  campaco  with  two  prominent  frontal 
horns  iind  a  |>09ttTior  spine,  beneath  which  is  seen  the  forked  ab- 
domen. (Figure  1*,  Nauplins  of  Halanu*  halanoidc*?  fn>ni  a 
MS.  drawing  by  Dr.  Paekiird.)  They 
have  three  pairs  of  swimming  feet,  the 
first  simple,  the  posterior  two  biranuve, 
and  all  thr<>e  terniinuting  in  long  bristles. 
They  soon  ehiuige  to  ii  pupi  form  (Fig- 
ure 10,  pnpa  of  Lfpat  autlrali*  ;  a,  an 
tennu) ;  e,  cirri ;  m,  month  ;  fn>m  Dar- 
win), which  has  the  triangular  shield  of 
the  Nauplins  folded  together  In  a  bivulvo 
form  ;  the  six  pairs  of  thoraeic  limbs  are 
present,  and  ah»o  the  antenna-.  After 
swimming  alH>nt  for  a  while  the  ani- 
mal attat'lics  itself  by  its  antenuie,  as 
shown  in  the  lignre,  and  undergoes  a 
mebiumrphoais  by  which  the  eye  l>e- 
comes  internal,  the  antenme  are  com- 
cealed  by  the  growth  of  the  [M-duncle, 
the  v:il  ves  of  the  eapitulum  are  forme<l, 
and,  in  a  word,  the  animal  attains  its  adult  retrc^rade  condition. 
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Barnacles  first  appeared  in  the  upper  Silurian  age.  At  ihe 
present  day  they  are  found  in  every  sea,  and  the  various  species  are 
widely  distributed.  Some  are  attached  to  piles  and  rocks ;  Aetuta 
is  found  in  sponges,  Lepas  fascicularis  forms  of  its  cement  a 
float  by  which  it  is  supported,  Coronula  is  found  in  the  skin  of 
whales ;  Anelasma  sqtiaUcola^  as  its  name  indicates,  inhabits  the 
skin  of  sharks ;  Chelonobia  is  found  on  the  backs  of  turtles  in  the 
tropiciil  seas.  There  is  an  interesting  specimen  in  the  Museam 
of  the  Peabody  Academy  of  Science  at  Salem,  Mass.,  of  Oltm- 
ehoderma  aurita  which  had  attached  itself  to  a  Lernean  Crusta- 
cean (^Pen^lld)^  which  in  turn  was  parasitic  upon  the  large  sun- 
fish  (  OrthagoriBcuB  mold). 

The  anatomy  of  the  Cirripeds  has  been  worked  out  by  Bur- 
meister,  St.  Ange,  and  Darwin.  The  figure  of  the  nervous 
system  given  by  St.  Ange  is  wonderfully  imperfect.  It  has, 
however,  been  copied  by  Coldstream  in  Todd's  Cyclopaedia  of 
Anatomy,  in  Owen's  Lectures  on  Invertebrate  Anatomy,  and 
Carus  Icones  Zootomie.  Their  embryology  has  been  studied  by 
Thompson,  Burmeister,  Darwin,  and  Fritz  Miiller,  while  a  sys- 
tematic account  of  the  subclass  is  given  by  Darwin  in  two  volumes 
published  by  the  Ray  Society,  to  which  the  resider  is  referred  tor 
further  particulars  concerning  this  interesting  group. 
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The  Zoology  of  Wheeler's  Survey.*  —  Since  the  spring  of  ISTl, 
Lieutenant  Wheeler  has  been  conducting  an  examination  of  the  biology 
of  the  Western  Territories,  which  his  parties  have  traversed,  in  connection 
with  his  geographical  and  geological  explorations.  No  connected  re- 
ports upon  the  facts  and  material  obtained  by  the  survey  have  ever 
been  published,  however,  and  our  knowledge  of  them  has  been  limited, 
with  one  or  two  exceptionsi  to  brief  accounts  of  discoveries  read  to  sci- 
entific societies.  The  publication  of  this  splendid  volume  of  zoiSlogical 
results  is  therefore  an  event  in  the  history  of  this  survey,  —  one  which  is 
calculated  to  increase  its  friends,  —  and  a  monument  to  the  perseverance 
and  skillful  zeal  of  the  field  naturalists. 

The  report  contains  over  one  thousand  quarto  pages,  and  is  made  in 
the  name  of  Dr.  H.  C.  Yarrow,  who,  until  recently,  was  naturalist-in- 
charge  of  the  survey ;  but  he  acknowledges  assistance  in  the  prepmra- 

^  Reports  upon  the  ZoSlogical  Collections  obtained  from  Portions  of  Nevada^  Tltak^ 
California^  Coiorado^  New  Mexico,  and  Arizona,  during  the  Years  1871-74.  £xplora- 
tions  and  Surveys  west  of  the  One  Hundredth  Meridian.  Lieut.  Geo.  M.  Wheeler  in 
charge.    Volume  V.    Washington.    1875.    4to,  pp.  1020. 
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lion  of  a|i«cwl  (raiurei  front  »  larjee  oorpc  of  woll-fcnown  scientilic  m«n. 
The  opening  papor  lre»U  of  lUi^  gtrngmphiiMl  diitributiuo  of  tlic  niiiniftl 
£fn  of  tlio  Wmi.  >■  ftlioHii  iij>  Lioutcnaiii  Wbwior'a  exploratiun*.  Thb 
ii  fotlowi^  liy  ilio  wxuunt  of  Uio  maminali  obecrTed.  wriuen  by  Dr. 
Elliott  C'ou(^>  ftiid  Dr.  Tttrrow,  nhich  gots*  «xt«iiitvoljr  inin  tha  Rynon- 
ODiy  of  ihe  «)i«ciM  meuttoKod.  «Dd  giv«a  copiaua  nutn*  upon  hatuu,  etc 
Although  tha  collection*  w«n»  l»rg«  ih«re  were  no  nov«Uio>.  aiiil  hence 
no  plain  Bc«unipui>  tfali  (Mper.  Chapter  III.,  Umilholoj^j,  ia  by  &Ir. 
[I.  W.  lleuslisw,  and  i>  tlluatrslcd  by  filtvru  pUlm  of  n«ir  *pcc4«*  or 
varieti^a  of  hirda.  'Vhcy  »n  drawn  by  Robcrl  Uidgway,  nnd  w<JI  drawn, 
but  the  chromo-lilho);rn[ihic  proccaa  of  c»lurliig  baa  failed  lo  give  a 
worlhy  effect  in  aercral  caaca,  and  aome  of  the  plaiee  look  cheap.  Tbo 
leit  uf  the  Ornithology  is  full  of  new*,  and  great  praiae  lielong*  to  Mr. 
llenahaw  for  Lis  acUvr  and  mreful  ohaervaiiiK  of  the  manrieri  and  aonga 
ttf  the  liitlf-known  birda  uf  the  Southwest.  This  ia  tho  most  «[ilerlaiD- 
Ing  and  ilie  longeat  cliapter  in  the  volume.  Dr.  Yarrow  liinuotf  writoa 
ihi!  report  upon  the  llatrachiatia  and  Keptilea,  of  which  a  large  aeriea  of 
great  value  wua  secured,  anil  uutLea  with  I'rof.  K.  D.  Cup«  bi  ileacribiug 
the  fiahca,  which  have  been  aomewbal  iieg1ecte<l  by  Western  expeditions 
kereurore.  Both  of  these  papers  arc  nccompanied  by  many  finely  tat- 
graved  plWet.  partially  colorod ;  and  both  are  prooadni  by  a  diactiauon 
of  genera]  charact«riatics>  The  oolloction*  of  Hynienoptern  are  re[iorted 
apon  by  R.  T.  Creaaon  and  Edward  Norton  j  the  Diurnal  Lepidoptora, 
by  Theodore  L.  Mead  and  W.  H.  Etiwarda  i  new  species  of  Ztfg^tnidx 
and  Bontlyeiilit,  by  Itichard  tl.  Stretch ;  the  Dipiura,  hy  Barou  (JbI«d- 
Sacken;  the  Coleoptura,  by  Henry  Ulkc;  the  lleuiiptera.  by  Prufeaaor 
Uhler  ;  the  Urthuplera,  by  I'rofeasor  Thomas  ;  and  the  Neuroplera.  by 
Dr.  Ilagpn.  Dr.  Yarrow,  with  quite  unueceaaary  a|Kilogir«  as  lo  unflt- 
praaenU  the  rcfiort  upon  the  &lollu«k>,  allowing  iliat  even  tha  lapre 
^wiia  of  New  Mexico  and  Utah  lupport  many  apede*  of  lerrea* 
iatilo  molluaks,  as  well  as  the  mountain  meadow*  of  iha 
Hnrtfaem  Territories  t  and  ex  landing  almost  or  quite  acToaa  the  eon* 
tliient,  the  range  of  aome  of  our  common  Eastern  apectea.  The  final 
chapter  i*  by  I'rofrMor  Vrrrlll  Upon  fresh-water  leecliea.  Tliia  last 
hall  uf  the  bMlc  alio,  ii  adorned  with  a  large  numbor  of  plate*  finely 
drawn  and  exijuisitdy  colored. 

Wkismakh's  Fikal  Caosu  op  Traksmdtation.^ — Perhaps  the 
taost  rsmarkable  bioliigical  work  of  tlie  year  U  FroC  August  ^Veiamann's 
treatiae  on  the  Final  Cauaea  of  Transmutation,  forming  ibc  second  part 
of  hia  Siudiea  on  the  Tiieory  of  DeaceuL  I'be  first  pan  of  tlie  work, 
entitled  Seasonal  Dimorphism,  appeared  in  147^,  The  preseut  work  is 
divided  into  four  divisions,  of  which  the  first  preaeuU  a  striking  array  ol 

ndnt-Tkivit.     If.   UtbrrJu  IttUn    i'rtaften  ibT  Trmamla- 


n 


Von    IVof.  Aootil 


WatSMaav.      Uii  (Uof  FarbcadrucklaJUn. 


110  Recent  Literature.  [February, 

facts  on  the  origin  of  the  markings  of  caterpillars.    The  author  describes 
the  nature  and  morphology  of  the  markings  of  larvsB  of  the  family 
Sphingidie,  their  biological  value  and  tribal  development,  concluding 
that  the  oldest  Sphingid  caterpillars  were  without  markings ;  that  the 
oldest  style  of  markings  were  longitudinal  lines,  the  later  ones  oblique 
streaks,  and   the   last  to  be  developed,  the   spots.     This  part   of  the 
subject  is  illustrated  by  five  colored  plates.     In  the  third  section  the 
transformation  of  the  Mexican  axolotl  into  an  Amblystoma  is  discusaed 
at  considerable  length,  and  with  characteristic  thoroughness.     Professor 
Weismann  believes  that  the  Siredon  or  axolotl  was  originally  derived 
from  a  land  salamander  (Amblystoma),  but  has  reverted  to  an  axolotl, 
or  larval  form,  through  the  change  of  the  climate  of  Mexico  from  a  damp 
to  an  exceedingly  dry  one,  obliging  these  animals,  which  as  larvae,  lived 
in  ponds,  and  as  adults  lived  under  fallen  trees  and  stones  or  in  damp 
places,  to  revert  to  the  original  larval  Siredon  form  and  remain  perma- 
nently amphibious.    In  the  fourth  division,  on  the  mechanical  conception 
of  nature,  the  author  maintains  that  development  is  mechanical,  and  that 
we  must  reject  the  idea  of  a  special  life-force.     Still  he  as  strongly  be- 
lieves in  teleology,  and  maintains  the  thesis  that  evolutional  views  do 
not  tend  to  materialism. 

Glovku's  Illustrations  of  Insects.^  —  This  is  a  large  quarto  vol- 
ume, containing  ten  excellent  copper-plates  illustrating  the  leading  types 
of  plant-bugs  (Hemiptera  not  including  the  Homoptera),  with  132  pages 
of  text,  a  fac-simile  of  the  author's  own  handwriting,  printed  on  pre- 
pared lithographic  paper.  The  letterpress  contains  useful  li^  of  preda- 
ceous  or  parasitic  bugs  (Heteroptera),  of  the  vegetable  or  animal  sub- 
stances destroyed  by  them,  and  of  remedies  against  their  attacks  used  or 
suggested  by  various  writers.  The  value  of  the  work  is  greatly  in- 
creased by  the  aid  of  Mr.  P.  R.  Uhler,  ^'  who  has  materially  assisted  in 
preparing  the  work  by  furnishing  the  specimens  from  which  to  figure,  for 
advice  and  correcting  the  text,  for  the  classification  and  valuable  notes.** 
The  edition  consists  of  but  fifty  or  sixty  copies  for  private  distribution, 
and  i^  a  storehouse  of  useful  information  for  agriculturists,  which  we 
wish  could  be  more  widely  published. 

LoviN's  Studies  on  the  £chinoid8.^  —  This  elaborate  memoir 
presents  matter  of  special  interest  to  the  palaeontologist  as  well  as  to  the 
zoologbt  and  anatomist.  Chiefiy  zoological  in  its  character,  the  text 
and  plates  are  mostly  devoted  to  a  discussion  of  the  homologies  of  the 
shell  of  the  sea-urchins,  particularly  those  forms  related  to  extinct  gen- 
era of  echinoids.     Comparisons  are  also  instituted  with  the  classes  of 

1  Manuscript  Notes  from  my  Journal,  or  Illustrations  of  Insects,  Native  and  Fore^n, 
Order  Hemiptera,  Suborder  Heteroptera,  or  Plant-Bugs,  By  Townsbnd  Glovxb. 
Washington,  D.  C.     1876.    4to,  pp.  132. 

^  Etudes  sur  les  ^chinoXd^s.  Par  S.  Loybn.  (Kongl  SvenskaYetenskaps-Acad^ 
miens  Handlingar.  Bandet  II.,  No.  7.)  Text  and  Atlas  of  53  Plates.  Suxskhcdm. 
1875.    4to,  pp.  91. 
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Asteroids  (star-fish)  and  Crinoids,  which  will,  if  we  mistake  not,  be  found 
of  much  UH<^  to  palx*ontologisU.  Especial  attention  is  devoted  to  certain 
organs  called  Spherttiei^  grou|>ed  around  the  mouth  of  sea-urchins,  for 
the  discovery  of  which  naturalists  are  indebted  to  Professor  Lovcn. 

Hut  to  our  mind  the  most  interesting  {wrtion  of  the  work  is  the  ex- 
quisite drawings  illustrating  the  anatomy  and  distribution  of  the  nervous 
syntem  and  the  water  system  of  vessels.  We  have  here  for  the  first 
time,  clearly  shown,  the  more  intimate  relations  of  these  organs. 

The  plates  are  abundant  and  beautifully  executed,  the  lithographs 
rivaling  in  clearness  and  delicacy  the  best  steel  engravings. 

Macalistek'8  Animal  Morphology.^  —  Though  thi«  book  was 
written  in  1H73,  it  is  still  the  most  recent  manual  of  animal  morphology 
in  the  English  language,  and  will  be  found  by  advanced  teachers  to  be 
very  useful.  The  system  of  classification  is  that  of  Ilaeckel  as  modified 
by  Huxley,  and  is  based  on  recent  embryological  studies.  The  sponges 
are  rcgardc<l  as  bi.*longing  to  a  distinct  subkingdom,  Polj/stomata  of  Hux- 
ley. The  LabyrinthuUiK  of  Cienkowsky  arc  admitted  as  a  class  of  Pro- 
tozoa. The  Mollusca  are  regarde<l  by  the  autlior,  and  we  think  correctly, 
as  **  only  an  extreme  of  s|>eciaIization  '*  of  Vermes ;  in  another  place  (page 
241),  **  Their  structure  can  be  easily  understoo<l  by  reganling  them  at 
Vermes  with  no  articulated  appendages,  modifie<l  by  unequal  lateral 
development,  and  by  a  fusion  of  metamercs.*'  For  convenience  they 
are  regarded  as  a  subkingdom.  Tlie  Tunicates  are  placed  among  the 
Vermes  in  accordance  with  Gegenbaur*s  classification.  The  Polyzoa  are 
plat*ed  among  the  Vermes,  while  rather  Inconsistently  (probably  because 
Gegenbaur  first  did  so)  the  Brachiopoda  are  retained  among  the  Mol- 
lusca. The  volume  ends  with  the  Insects;  a  second  volume,  containing 
the  Vertebrates,  has  just  been  issued  from  the  press.  Had  we  space  to 
be  critical  we  hIiouUI  feel  incline<l  to  find  some  fault  with  the  author's 
classification  of  the  Arthropoda,  which  ho  does  not,  however,  claim  to  be 
original. 

Rkcknt  Books  asii>  I'amphlrts.^- Report  on  the  Trmniporution  Roate  along 
the  WiiiconMii  and  Fox  Riven,  in  the  State  of  Wiscontin,  between  the  Mishiuippl 
Rircr  and  Lake  Mirhi;;an.  By  Gen.  G.  K.  Warren.  Wanhington.  1876.  9ro,  pp. 
114.     With  ^4^n  Maps. 

The  Grotto  Geyser  of  the  Yellowstone  National  Park.  With  a  Descriptive  Note 
and  Map,  and  an  illuitraiion  by  the  Albert-type  I'nH^eM.  (U.  8.  Geological  and  (leo- 
p«pbical  Sarvcr  of  the  Territories,  F.  V.  Hajrden,  U.  8.  Geologist-in*Cbarge.)  Wash- 
io);ton.  I).  C.    Folio. 

The  liistor^r  of  Spontaneous  Generation.  Bj  Kdward  S.  Dunster,  M.  1).  (From 
Tran»ai*tion4  of  the  Ann  Arbor  Scientific  Association.  Vul.  i.  1871.)  Ann  Arbor. 
8to.  pp.  .10. 

UImt  Dimorphismas  und  Variation  einlger  Schmetterlinf^  Nord  Amerikas.  Brief* 
liche  Mittheiluni;  von  J.  Boll  in  Texas.     1876.    4to,  pp.  3. 

^  An  IntroductioH  to  AnimnJ  Morfthologjf  and  Systematic  Xndlnrfjf,  By  ALIXAWDia 
Macalistkr,  Professor  of  Cum|»arative  Anatomy  and  Zoi»logy,  University  of  Dublin. 
Parti.  Invertebrata.  liondun :  Lon^ans,  Green,  4  Co.  1876.  12mo,  pp.  461. 
With  a  few  Cats. 
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New  England  Societj  of  Orange,  N.  J.    Scenery.    I.    October,  1876.    4to. 

Mesozoic  FoHsils.  Vol  i.  Part  L  On  some  Invertebrates  from  the  Coal-Bearing 
Rocks  of  the  Queen  Charlotte  Islands,  collected  hy  Mr.  James  Richardson  in  1878. 
Bjr  J.  F.  Whitcavcs.  Geological  Survey  of  Canada.  Montreal,  1876.  8vo,  pp.  92. 
Ten  Plates  and  Map. 

The  Origin  of  Califomian  Land  Shells.  Bv  J.  G.  Cooper,  M.  D.  (From  the  Pro- 
ceedings of  the  California  Academy  of  Sciences,  February  1,  1875.)    8vo,  pp.  8. 

On  Shells  of  the  West  Slope  of  North  America.  By  J.  G.  Cooper,  M.  D.  (From 
the  Proceedings  of  the  California  Academy  of  Sciences,  February  1, 1875.)  Svo^pp. 
17. 

New  Facts  relating  to  Califomian  Ornithology.  No.  1.  By  J.  G.  Cooper,  If.  D. 
(From  the  Proceedings  of  the  California  Academy  of  Sciences,  December  6,  1875.) 
8vo,  pp.  14. 

On  the  Coal  and  Tertiary  Strata  of  California.  By  J.  G.  Cooper,  M.  D.  (From 
the  Proceedings  of  the  California  Academy  of  Sciences,  September  21,  1874.)  8to^ 
pp.  15. 

Pacific  Coast  Lepidoptcra.  No.  15.  Description  of  a  new  Species  of  Catocmla, 
from  San  Diego.  By  ilenry  Edwards.  (From  the  Proceedings  of  the  California 
Academy  of  Sciences,  October  18,  1875.)    8vo,  pp.  1. 

Pacific  Coast  Lepidoptera.  No.  16.  Notes  on  the  Transformations  of  some  Species 
of  Lepidoptcra,  not  hitherto  recorded.  By  Henry  Edwards.  (From  the  Proceedings 
of  the  California  Academy  of  Sciences,  April  19,  1875.)     8vo,  pp.  6. 

Pacific  Coast  Lepidoptcra.  No.  17.  On  the  Transformations  of  Colias  (Megt- 
nostoma  Ueak)  Eurydice  Bdv.  By  Henry  Edwards.  (From  the  Proceedings  of  the 
California  Academy  of  Sciences,  June  5,  1876.)    8vo,  pp.  2. 

Darliugtonia  Californica  Torrey.  By  Henry  Edwards.  (From  the  Proceedings 
of  the  ("alifornia  Academy  of  Sciences,  September  6,  1875.)    8vo,  pp.  6. 

Notice  of  Sir  William  Edmond  Logan.  By  T.  Sterry  Hunt,  LL.  D.  (From  the 
Report  of  the  American  Academy  of  Arts  and  Sciences,  May,  1876.)     Svo,  pp.  6. 

On  the  Affinities  of  Ilypocephalus.  By  John  L.  Lcconte,  M.  D.*  (Read  before 
the  National  Academy  of  Sciences,  October  10,  1876.)     8vo,  pp.  10. 

The  Rocky  Mountain  Locust  or  Grasshopper.  Being  the  Report  of  Proceedings 
of  a  Conference  of  the  Governors  of  several  Western  States  and  Pcrritories,  together 
with  several  other  Gentlemen,  held  at  Omaha,  Nebraska,  on  the  2Sth  and  26th  dajrs 
of  October,  1876,  to  consider  the  IxK:u^t  Problem.    8vo,  pp.  58. 

Sopra  Alcuni  Opilioni  (Phalangidea)  d'Europa  e  dell' Asia  Occidentale,  oon  on 
quadro  die  Generi  Europei,  di  Quest'  Ordine.  By  Prof.  T.  Thorell.  Genova.  1876. 
8vo,  pp.  57. 

Enumerazione  dei  Rettili  raccolti  dal  Dott.  O.  Beccari  in  Amboina,  alle  Isole 
Am,  ed  alle  Isole  Kei,  durante  gli  Anni  1872-73.  By  G.  Doria.  Geneva.  1875. 
8vo,  pp.  33.     Two  Plates. 

Elenco  di  una  Collezione  di  Rettili  raccolti  a  Bintcnzorg  (Giara)  dal  Si|tnor  Q.  B. 
Ferrari,  ed  inviati  in  dono  a!  Museo  Civico  di  Genova.    By  G.  Doria.    8vo,  pp.  6. 

Diagnosi  di  Alcune  nuo?e  Specie  di  Coleottcri  raccolte  nella  re;:ione  Aastro-Bf*- 
lese  dai  Signori  Dott.  O.  Beccari,  L.  M.  d'Albertis,  c  A.  A.  Bruijn.  By  R.  Qestro. 
8vo,  pp.  13. 

Descrizione  di  una  nuova  Specie  di  Eupholus  (Eupholus  Bennettii  n.  sp.)  B/  B. 
Gestro  e  L.  M.  d'Albertis.    8vo,  pp.  3. 

Note  sopra  Alcuni  Carabici,  appartenenti  a1  Museo  Civico  di  Geneva,  con  I>escri- 
aioni  di  Specie  nuove.    By  R.  Gestro.    8vo,  pp.  45.    Illustrated. 

Descrizione  di  un  nuovo  Gencre  e  di  Alcune  nuove  Specie  di  Coleotteri  Pftpna&L 
By  R.  Ge>tro.    8vo,  pp.  35. 

Descrizione  di  Tre  nuove  Specie  di  Cicindelidi  del  Tlsola  di  Borneo.     B/  R. 
tro.    8vo,  pp.  4. 
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DcfK'risione  di  Tre  Specie  nnoro  del  Qenere  Atractoceros  appartcnenti  alle  CoUe- 
lioni  MuBeo  Civico  di  Ucnova.    By  K.  (tcatro.    8vo»  pp.  4. 

<  >.^scrTazioQi  foprt  Alcone  Specie  Iialiane  del  Genere  Cjchras.  By  R  Gestro. 
8vo,  pp.  7. 

Kiiumemzione  dei  Otonidi,  raccolti  nell' Ampelago  Malew  e  nella  Papoasia,  dai 
Sifcnori  (i.  ])orta.  ().  Beccari,  e  L.  M.  d'Albertia.  By  R.  Gettro.  8to»  pp.  31.  Ap- 
pendix, pp.  28. 

Note  fopra  Alcuni  Colfottcri  appartenenti  alle  Collexione  del  Muteo  Ciyicu  di 
GenovA.     By  Dr.  K.  Ge»tro.    8vo,  pp.  13. 

Note  flopra  Alcuni  Culcottcri  appartenenti  alio  Colleiione  del  Maseo  Civico  di 
GenuTA.    Nuuva  Spe<^ie  del  Genere  Zanthc.    By  I>r.  K.  (lei tro.    8vo,  pp.  6. 


GENERAL   NOTES. 
BOTAinr.* 

Fkrtilization  op  Gkntiana  Andrkwsii.  —  Humble-hees  are  in 
the  habit  of  entering  bo<iilj  into  the  flower  of  this  gentian,  forcing  open 
the  mouth  of  the  corolla  to  do  so  where  this  in  clo8e<i,  as  it  is  in  the 
absence  of  sunshine,  and  the  anthers  open  before  the  stigmas  separate 
to  expose  the  |K>IIen-receiving  Kurface  :  so  it  is  evident  that  cross-fertili- 
sation is  providrd  for.  Our  corres|X)ndent,  Mr.  M.  W.  Vandenberg,  of 
Fort  E<lward,  N.  Y.,  communicates  the  result  of  Home  observations 
which  show  that  this  flower  has  likewise  an  arrangement  foi  self-fertili- 
sation. The  short  tube  of  cohering  and  extrorsely  opening  anthers  is 
higher  than  the  stigma  when  the  blossom  first  opens.  The  pistil  afler- 
wards  lengthens,  so  that  its  apex  protrudes;  the  broad  and  introrse 
stigmas  now  separate,  at  first  moderately,  but  at  length  they  diverge 
strongly  and  become  revolute,  so  as  to  bring  a  portion  of  the  broad 
•tigmatic  surface  into  contact  with  the  outer  face  of  the  anther  tube, 
which  usually  is  still  covered  with  abundance  of  pollen.  The  pollen 
api>ears  to  retain  its  freshness  for  a  long  time,  and  in  this  slow  move- 
ment of  revolution  of  the  stigmas  they  are  seen  to  take  up  consider- 
able masses  of  the  moist  i)ollen.  Those  stigmas,  therefore,  which  have 
faile<l  to  receive  extraneous  pollen  from  l)ces  during  the  first  day  or  two 
of  aiithesis,  will  afterwards  secure  it  from  their  own  anthers.  ^  Get 
fertilized,  cro^s-fertilized  if  you  can,  self-fertilized  if  you  must,  is  nature's 
golden  rule  for  flowers."  —  A.  («rat. 

Orkiin  of  Varietiks;  Two  Illustrations.  —  Eight  or  ten  years 
ago,  on  a  plot  of  ground  where  I  had  growu  beet  seed  of  the  early 
turnip  variety,  after  the  crop  had  been  gathered  from  the  seed  that 
had  dropped  on  the  ground,  there  sprang  up  thousands  of  young  plants. 
A  largo  proportion  of  these  lived  through  the  winter.  It  is  my  im- 
pression that  th<*y  had  the  protection  of  a  thick  growth  of  chick-weed. 
In  the  following  spring,  when  plowing,  these  plants  were  so  forward 
I  left  a  portion  of  the  piece  unplowed,  with  the  view  of  obtaining  a 

1  Conducted  by  Paor.  0.  I*  Goodalb. 
vof«.  zi.~MO.  9.  8 
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crop  of  early  beets.  As  the  plants  grew  quite  a  number  pushed  seed 
shoots,  and  as  the  season  advanced  ripened  a  small  crop  of  seed,  which 
I  saved  in  a  mass,  and  the  next  season  planted  a  portion  of  it  Here  I 
will  note,  that  all  the  beets  from  which  the  first  crop  of  seed  grew  were 
of  one  variety,  and  being  for  seed  purposes  were  very  carefully  selected 
at  that  time ;  and  that  the  seed  that  was  gathered  from  them  in  the 
autumn  when  planted  the  next  season  produced  a  crop  pure  and  true  to 
name ;  also,  that  the  field  in  which  the  two  crops  of  seed  grew  was  in 
the  middle  of  a  great  pasture,  very  isolated ;  and  finally,  that  no  other 
beet  seed  was  raised  there.  Now,  as  to  the  result,  the  beets  raised  from 
this  second  crop  of  seed  were,  to  use  an  expressive  word,  "  everything," 
ranging  all  the  way  from  a  small,  very  dark-fleshed  variety,  through  a 
score  or  more  of  kinds  of  various  color,  form,  and  texture,  down  to  a 
light-fleshed,  medium  long  variety  of  mangel-wurzel,  which,  as  farmers 
know,  is  a  very  coarse-fleshed  kind  raised  for  the  feeding  of  stock. 

My  other  illustration  is  an  experiment  with  Indian  corn.  With  this 
r  have  had  no  personal  experience,  but  a  very  intelligent  correspondent 
writes  me,  that  seeing  occasionally  the  spindle  of  his  corn  (he  was  rais- 
ing the  Dutton  variety)  replaced  by  small  ears,  he  was  led  from  curi- 
osity to  save  and  plant  the  kernels  of  some  of  these.  The  result  was,  he 
obtained  a  vast  number  of  entirely  new  varieties  each  having  character- 
istics of  its  own.  I  wonder  if  other  experimenters  (we  farmers,  mind 
you,  don't  propose  to  leave  all  the  experimenting  with  you  men  of 
science  I)  may  not  have  something  to  put  on  record  about  —  say  the 
short-horn  variety  of  carrot,  which  probably  more  than  any  other  tends 
to  push  occasional  seed  shoots  the  fl/st  season  ?  —  J.  J.  H.  6r  kgobt. 

Ipomcea  setosa. —  We  succeeded  in  growing  the  rare  plant,  Ipam€Ba 
setosa,  in  Florida  last  year.  The  seed  was  found  among  some  ^  Java " 
coflTee  and  planted  in  rich  soil.  On  the  17th  of  May,  when  we  left 
Florida  for  the  North,  the  plant  was  about  six  inches  high.  Upon  our 
return,  the  first  of  November  following,  to  our  surprise  the  plant  had 
completely  covered  a  small  live-oak.  The  main  stem  of  the  vine  wis 
about  fifteen  feet  in  length  and  six  inches  in  circumference  at  the  base, 
with  numerous  large  branches  radiating  in  all  directions.  Had  the  sup- 
port been  taller  the  plant  would  have  climbed  much  higher ;  as  it  was, 
it  clambered  about  in  all  directions,  entirely  covering  the  tree,  the  vari- 
ous (Subdivisions  reaching  the  top  of  the  tree  and  falling  back  to  the 
ground,  thus  making  more  than  thirty  feet  of  length.  The  support  was 
a  living  tree,  but  the  great  weight  of  the  vine  broke  every  branch,  leav- 
ing the  bare  trunk  standing. 

Frost  came  the  first  of  December,  cutting  it  down  while  still  a  mass 
of  bloom,  and  great  clusters  of  unripe  seed,  fully  enough  to  have  made 
a  peck  of  ripe  seed,  if  frost  had  kept  off  as  late  as  the  year  before.  As 
it  was,  we  did  not  save  a  pint  of  seed. 

The  flowers  were  large  and  of  a  bright  pink  color ;  leaves  larse  and 
lobed,  and  the  stems  and  peduncles  covered  with  sofl  prickles. 
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I  sent  Bpi'ciinens  of  the  foliage  and  unripe  fruit  to  Professor  Sargent, 
Director  of  the  Botanic  Garden  of  Harvard  rniversitv,  for  identifica- 
tion.  His  reply  is  a*  follows :  ^  Your  morning-glory  seems  to  be 
Jfwmttii  setoitt  Lindl.,  a  little-known  s|)ecies  ;  it  occurs  in  Jamaica  as  an 
introduced  plant  from  Brazil,  while  the  flora  of  Brazil  is  doubtful  of 
its  nativity.  At  any  rate  you  have  a  most  interesting  plant  If  possi- 
ble send  good  herbarium  specimens  of  flowors  and  foliage,  and  by  all 
means  a  good  supply  of  ripe  seecL  You  will  do  well  to  plant  several 
see<L4  in  onler  to  necure  a  crop  of  see<l  for  next  year  for  general  distri- 
bution, aA  there  is  no  chance  that  seed  will  ripen  here,  either  in  the 
ganlen  or  under  ghiss.  This  plant  flowered  in  England  as  long  ago  as 
181 H,  but  iR  long  since  lost  to  cultivation.  So  you  will  be  conferring  a 
great  U'neflt  on  cultivators  by  re-introducing  it." 

All  the  Heeds  that  we  can  s|>are  this  year,  we  shall  send  to  Professor 
Sargent  for  him  to  distribute  as  he  thinks  best 

The  remarkable  growth  of  the  plant  was  in  a  great  measure  owing  to 
the  soil  in  which  it  grew.  It  was  planted  on  a  terrace  adjoining  the 
St.  titdiirs  River.  The  terrace  is  made  mostly  from  muck  taken  from 
the  river.  Some  wee<ls  grew  here  to  the  Hize  of  small  trees.  One 
amaranth  attaine<l  the  height  of  twenty-five  feet  and  eigliteen  inches  in 
circumference,  and  several  others  approximate<l  tliis. —  Marv  Treat. 

Objkcts  of  the  Diversities  in  the  Mode  op  Arrangement  op 
THE  Floral  Organs.  —  In  the  paper  by  Dr.  Masters,  elsewhere  re- 
ferriHl  to,  o(*curs  the  following  passage  which  will  bo  of  interest  to  our 
readers  :  ''The  alternate  position  seems  to  be  in  most  instances  a  pro- 
vision for  ensuring  space  to  closely  packed  organs,  so  as  to  prevent 
undue  amount  of  pressure  on  the  growing  tissues.  In  cases  where  the 
development  of  the  stamens  lags  l>ehind  that  of  the  petals,  tlie  question 
of  space  is  not  of  so  much  moment  as  under  other  circumstances.  It 
may  often  W.  an  advantage  to  the  plant  to  have  the  stamen  concealed  in 
the  cavity  of  the  petal,  ....  where  such  an  arrangement  may  be  ben- 
eficial either  for  protection's  sake,  or  in  various  manners  connected  with 
fertilization.  In  other  cases  the  existing  arrangement  may  be  a  relic  of 
some  an(*efttrul  condition  which  has  now  lost  its  significance ;  or,  on  the 
other  hand,  could  we  but  read  it  aright,  it  might  offer  a  forecast  of  some 
future  development.** 

Botanical  Paters  in  Recent  Periodk'als.  —  Journal  of  the 
Linntran  Sociefy^  liotany.  December  l/ith.  T.  11.  Potts,  Habits  of 
Filices  (»lMerve«l  alM)Ut  the  Malvern  Hills,  Canterbury,  New  Zealand. 
S.  H.  Vines,  On  the  Digestive  Ferment  of  Nepenthes.  (The  following 
facts  arc  reganlc*d  by  the  author  as  establishcni  by  his  experiments :  (1.) 
The  glands  of  the  pitchers  of  Ne|M.'nthes  contain  a  digestive  ferment 
which  is  soluble  in  glycerine,  ami  which  can  exert  its  digestive  action 
only  in  the  presence  of  acid.  The  fact  of  digestion  was  clearly  made 
out  by  Von  Gorup  -  Besanex,  May  22,  187G;    (2.)  the  digestive  fer- 
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nient  exists  at  first  in  the  gland-cells  of  the  pitchers,  in  combination  with 
some  other  body,  as  zymogen,  and  this  zymogen  is  split  np  by  the 
action  of  dilute  acid,  the  free  ferment  making  its  appearance  as  the  re- 
sult of  this  decomposition.  Tlie  author  further  states,  that  the  experi- 
ments run  perfectly  parallel  with  those  of  Ebstein  and  Griltzner  on  the 
stomach,  and  with  those  of  Heidenhain  on  the  pancreas.)  J.  M.  Crom- 
bie,  An  Enumeration  of  Lichens  from  Rodriguez  Island.  (Twenty-five 
new  species  are  described.)  W.  Archer,  On  Fresh- Water  Algas  from 
Kcrguelen*s  Land.  (According  to  the  author,  who  found  nothing  new 
in  the  collection,  the  algal  flora  of  this  remote  and  isolated  spot  is  not 
unlike  that  of  England.  Mr.  Reinsch  described  early  in  this  year 
three  new  genera  and  thirty  new  species  from  this  region.)  Profes- 
sor Dickie,  Algns  from  the  Ck>asts  of  Japan,  and  from  Juan  Fernan- 
dez. Dr.  Masters,  On  the  Superposed  Arrangement  of  the  Parts  of 
the  Flower.  (An  attempt  to  explain  anteposition  by  referring  special 
cases  to  the  following  causes :  (L)  Superposition  of  whorls.  (2.) 
Spiral  arrangement  of  parts,  the  calyx  forming  a  complete  cycUe,  fbt- 
lowed  by  the  corolla  in  like  manner.  (3.)  Euation,  or  outgrowth,  and 
chorisis,  or  division.  (4.)  Abortion,  the  most  common  cause.  (5.) 
Multiplication  of  parts.  (G.)  Interposition.  (7.)  Substitution  of  one 
organ  by  another.     (8.)  Torsion  of  the  axis.) 

Fiora,  No.  3.  Westermaier,  The  First  Cell  Division  in  the  £mbryo 
of  Cupsella  lUirsa-Pastoris.  Nylandor,  On  New  Cuban  Lichens  (Spe- 
cies of  Ijccanoru). 

liotitnische  Zeihtng,  Nod.  43  and  44  not  yet  at  hand.  No.  45.  Kienitz- 
UerloflT,  On  the  (.■onotio  Connection  of  Mosses  with  Vascular  Crypto- 
gams and  MantTogams.     (Continued  in  No.  46.) 

ZObLOQT. 

TiiK  ('iiiiHTAOKA  OF  Lake  Titicaca.  —  In  the  Naturalist  (x., 
380)  wo  have  called  attention  to  the  exploration  of  Lake  Titicaca,  by 
MoHsrH.  AgiiHsiz  and  Garmaii,  and  alludoil  to  the  marine  nature  of  the 
crustacean  fauna  of  tliis  lake.  Since  then  Mr.  W.  Faxon  has  published,  in 
the  Rullotiu  of  the  Museum  of  Com^mrative  Zoology,  descriptions  and 
(IgiireM  of  the  cnistacea  of  the  lake.  *'  Excepting/*  he  remarks,  **a  spe- 
cicM  (if  CifpnSf  all  the  specimens  collected  belong  to  one  amphipodoos 
gt^nuH,  Aliorc/ics(t'$^  which  had  hitherto  atfbnled  but  one  or  two  authentic 
fresh-water  species,  ranging  from  Maine  to  Oregon  and  the  Straits  of 
Mag<'Ilan.  Seven  new  s|KH;ie8  are  described  in  this  paper  from  Lake 
Titicaca.  Sevcnil  of  them  are  remarkable  among  the  OrekeMiidm  fiv 
their  abnormally  dovoloiioil  opimeral  and  tergal  spines.  Some  are  also 
noteworthy  as  com]>anitively  deep-wator  forms  of  a  family  commonly 
reganiiHl  as  pn.vminently  littoral.  I  believe  that  no  OrchetHdm  have 
heretofore  been  found  at  a  depth  so  great  as  sixty-six  fathoms,^  unlc» 
it  Ih)  Otvhestui  (Talitnts)  Brasiliensit  Dana,  and  Sicea  media  Dua, 

^  The  gDMtest  depth  of  the  lake  is  IbA  fathoms. 
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drcrlgfffl  in  tlio  harbor  of  Rio  Janeiro  (at  what  depth  is  not  specified)  by 
the  Wilkes  Exploring  Expedition.  The  marine  Bpecies  usually  inbabit 
the  HhorcH  uImvo  low-water  mark,  and  the  previonsly  described  iresh- 
wat(;r  KpecieH  are  found  in  the  shallow  water  of  brooks,  pools,  or  edge^ 
of  lak(;H/*  To  f^ive  some  idea  of  the  different  forms  of  these  Crustacea 
we  have  iuHerted  a  portion  of  the  figures  prepared  by  Mr.  Faxon  and 
kindly  loaned  by  Mr.  Agassiz. 

ANTHBOPOLOGT. 

MoKK  CoKDATK  Oknamknts.  —  Siuce  my  note  on  this  subject  in  the 
January  NaturaliHt  huH  been  placed  in  the  hands  of  the  printer,  two 
more  cordate  ornaments  have  been  brought  to  my  notice.  One  is  in  the 
collection  of  J.  II.  Jenkins,  having  been  found  in  a  mound  in  Warren 
(bounty,  Ohio,  lying  on  the  nock  of  a  corpse.  It  is  made  of  a  bard  stone, 
flat  on  lN)th  sides  and  measures  about  four  and  a  half  inches  in  length, 
three  and  a  half  across  the  broadest  portion  of  the  lobes,  and  half  an  inch 
in  thicknoHH,  the  edges  being  cut  squarely  and  the  notch  deeply. 

The  He(U)nd  specimen  is  now  in  the  possession  of  Mr.  William  S.  Vaux, 
of  Philadelphia,  and  is  somewhat  similar.  A  sufficient  number  of  these 
objectH,  therefore,  have  been  thus  fiir  discovered  to  establish  the  type, 
which,  HO  fur  as  I  know,  is  a  new  one,  and  all  doubt  is  removed  as  to  its 
alKiriglnal  origin.  —  E.  A.  Barbkk. 

ANTiiiutrdi.ocH^vL  Nkws.  —  Nature  for  October  26tb  contains  an 
abstract  of  a  paper  on  Cave- Hunting,  reiul  before  the  Philosophical  In- 
Htitutt*  of  ('anterbury,  N.  Z.  Tho  paper  describes  the  inspection  of  the 
Moa-Hone  Point  (  avo,  on  the  oast  side  of  the  middle  island,  in  Banks* 
PeniiiMula.  From  the  results  of  the  excavations.  Dr.  Haast  infers  that  a 
very  long  tiinr  lias  elapseil  since  the  extinction  of  the  moas  in  that  part 
of  the  iNJand. 

A  nu!ent  censuM  in  the  Mohoi>ls  of  Prussia  showed  that  out  of  4,127,- 
7{M\  pttrHons  examined,  '1.070,923  wore  under  fourteen  years  of  age 
•rj.*>7  prr  cent,  had  blue  oyos,  "2\,f\\  [H?r  cent,  brown  eyes;  72  per  cent 
had  bloiule  hair,  20  per  ivnt.  had  brown  hair,  and  1.21  per  cent,  had 
black  hair ;  i*^Ji*\  per  <*ont.  wore  brunettes. 

During  the  oiMning  winter,  free  Un^tureson  anthrojwlogy  will  be  given 
in  Paris,  at  tlit^  hi*olo  libiv  d*Anthropolos;ie,  bv  MM.  Broca,  Topinard. 
Dally,  Morlillot,  and  llovolaiHpie.  Tlio  following  gentlemen  in  Paris 
liav<«  hi^nod  a  paper,  binding  each  ono  to  make  a  will,  directing  that 
upon  his  doooaso  his  bniin  shall  W  sent  to  the  Anthrt^pological  Society 
for  inspivtion:  1^1  M.  llovoliwipio.  Dally.  Mortillet.  Rroca.  and  Topinard. 
Tho  iiuttivo  of  this  siuj^ular  pUnluo  is  to  atlord  facilities  for  inspecting 
the  brains  of  moii  whoso  spivial  mental  pursuits  are  definitely  known,  in 
ordor  l«)  iixH^  who! ho r  thoiv  is  any  ivinuvtiou  between  the  stmctare  and 
axpotM.  of  that  or^aii  an«l  it*  woll-kn^^wn  opt  rations. 

In  iho  .U'thitvttf  for  Soptombor  oOih,  iVioK^r  2Ui,  avA  fdih,  is  an  iu- 
loiTMiin^  disoussion  Wtwivn    tho   Rov.   Mv»:u^uro   D.   Conway  and  Mr. 
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Frederick  Poynder ;  the  former  strenuoutly  maintaining  **  that  all  those 
pictures  of  Hindoos  casting  themselves  beneath  the  Juggernaut  car,  to  be 
crushed,  were  purely  imaginary .'*  In  his  latest  communication  Mr. 
Conway  endeavors  to  prove  tliat  Mr.  Claudius  Buchanan  and  the  Abbe 
Dubois  were  not  comfietent  observers. 

In  acknowledging,  at  the  French  Association,  the  labors  of  M.  Tubino 
on  the  |K)puIations  of  the  Iberian  peninsula,  M.  Hroca  says  there  is  a 
true  ttnthro|K)logical  similarity  lietween  the  Spanish  peninsula  and  the 
north  of  Africa,  and  indeed  the  Canary  Islands.  I  will  go  furtlier  and 
insist  u[>on  the  analogy  which  I  have  already  remarked  between  the 
Cro-Maf;uon  raoi^  and  the  Guanches  of  Teneriffe.  I  believe  that  at  an 
e|»och  anterior  to  the  rupture  of  the  Straits  of  Gibraltar,  a  stratum  of 
|M>pulation  extended  from  Perigord,  at  least,  on  the  north,  to  Africra  and 
the  Canaries  on  the  south.  I  have  always  been  struck  with  the  similar* 
ity  between  the  S|>anish  Basque  and  the  Berber  skulls.  In  the  caverns 
near  Gibraltar,  which  date  back  certainly  to  the  polished-stone  age, 
crania  were  found,  the  similitude  of  which  to  Basque  skulls  struck  Mr. 
Buhk  as  well  as  mvself. 

In  Afateriauxy  No.  9,  L.  Pigorini  publishes  a  list  of  the  provinces  in 
Italy  wherein  bronze  objects  are  found,  and  of  the  |iarticular  kinds 
which  are  found  in  each  pn>vince.  'Hie  presence  of  knives,  celts,  fibulie, 
spear-heads,  etc.,  show  us  that  *'  the  men  of  the  bronze  age  in  the  penin- 
sula had  the  same  manners  and  customs  as  those  of  the  same  age  in 
France.  —  ().  T.  Mas(»n. 

ANTigi'iTiKd  NEAR  Natlks.  —  DuHug  a  summer  spent  in  the  neigh- 
borhooil  of  Naples,  I  had  the  jileasure  of  examining  some  objects,  evi- 
dently prehistoric,  and  of  visiting  the  locality  in  which  they  were  found, 
the  cemetery  of  the  Piano  of  Sorrento,  formerly  callt*d  Casa  Tahnno. 
In  the  excavation  of  a  long  ditch,  mad<>|  acconling  to  the  prevailing 
Italian  custom,  for  the  interment  of  the  |>oor,  at  a  depth  of  more  than 
six  f<*f*t.  was  found  hollowed  in  the  tufn  a  cavern,  cut  smooth,  the  flo<»r  as 
well  as  the  arch,  more  than  a  yanl  in  height,  two  in  width,  and  two  in 
length.  Within  it  were  several  objects  of  great  antiquity.  Among  these 
were  three  articles  of  the  simplest  form  of  ^ttery.  One  was  a  vase  of 
terra  cotta,  with  a  handle,  the  largest  circumference  U'ing  ornamented  by 
|KTpoiidicular  lines,  inclosing  spaces,  every  other  one  of  which  was  lightly 
and  lin<'ally  punctured.  The  height  of  this  v:is<;  was  alK)ut  twenty-nine 
centinit^res,  and  its  largest  circumference  eighty-three. 

Another  vase  was  of  unbaked  earth,  without  any  ornamentation  or 
handh*,  and  broken  upon  one  side.  Its  height  was  about  twenty-seven 
centimetres,  and  its  largest  circumference  sev«*nty-eight.  There  was  also 
a  little  cup,  of  very  primitive  terra  cotta,  without  oniament,  the  handle 
broken  oflT.  The  ol>jects  in  Hint  were  six  or  seven  small  arrow-points, 
quite  delii^ately  cut.  There  was  an  instrument  of  sandstone,  roughly  cut, 
diminishing  to  a  blunt  point.    Its  length  was  twenty-one  centimetres,  and 
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its  diameter  three.  The  only  entire  object  in  metal  was  a  poniard,  the 
layers  of  (he  bhide  peeling  off  and  broken.  It  measured  thirty-five  centi- 
metres in  length.     There  was  a  point  of  another. 

Lastly,  there  was  a  human  bone  completing  the  contents  of  the  cavern, 
which  is  now  no  longer  accessible,  the  ditch  having  been  filled  with  dead 
and  closed.  The  objects,  however,  are  carefully  preserved  in  the  mnnic- 
ipal  building  of  the  Piano.  —  Clara  L.Wells,  Rome,  October  19, 

1876. 

QEOLOQT  AND  PAIJE ONTOLOGY. 

Nkwberrt's  Geology  of  Parts  of  New  Mexico  and  Utah.^  — 
Although  much  of  the  region  surveyed  by  Professor  Newberry  in  1859 
has  been  reexamined  by  later  explorers,  yet  geologists  will  be  interested 
in  this  account  of  the  independent  observations  of  so  distingaished  an 
observer,  while  the  traveler  and  explorer  will  be  attracted  by  the  fine 
colored  views  of  the  more  striking  points  in  the  scenery  of  the  route  sur- 
veyed. The  report  is  divided  into  seven  chapters,  and  is  accompanied 
by  eleven  chronio-lithograph  plates  of  views  taken  in  Northwestern  New 
Mexico,  Southwestern  Colorado,  and  Southeastern  Utah.  Eight  plates 
accompanying  the  palaeontological  descriptions  of  Mr.  Meek  and  Pro- 
fessor Newberry  illustrate  the  fossil  shells  and  plants.  Archseologista  will 
be  interested  in  the  account  on  page  41  of  the  ancient  mines  of  turquois, 
or  chalchuitl,  situated  in  Los  Cerillos  Range  in  New  Mexico,  as  well  as 
in  the  views  and  account  of  the  ancient  ruius  of  the  San  Juan  Valley, 
which  this  party  was  one  of  the  iirst  to  visit. 

GEOGBAPHT  AND  EXPLORATION. 

Warren's  Improvements  of  the  Fox  and  Wisconsin  Rivers.*^ 
In  a  report  of  over  one  hundred  pages,  illustrated  by  ten  maps  and  plates, 
Gen.  G.  K.  Warren,  who  has  long  been  connected  with  Western  and 
Eastern  river  improvements,  and  in  so  doing  has  always  had  an  eye  to 
the  scientific  relations  of  the  subject  before  him,  gives  a  historical 
sketch  of  the  discovery  of  the  route  of  these  two  rivers,  with  plans  for 
their  improvement  bj  a  canal.  By  the  maps  and  scattered  observations 
the  report  is  rendered  one  of  much  general  geological  and  geographical 
interest. 

Simpson's  Explorations  across  the  Great  Basin  op  Utah. — 
To  those  interested  in  Western  geography  this  volume  (which  has  been 
in  MS.  since  18G0)  will  have  an  especial  interest.     Not  only  is  it  vain- 

^  He/nnrt  of  the  /Cx/tioring  Expedition  from  Santa  F€^  A'cir  Mexico^  to  the  Jumdiam  f^ 
the  Grand  and  Green  Rivers  of  the  Great  Colorado  of  the  West^  in  1859,  wnder  tke 
Cominantl  of  Caf>t.  {now  Col.)  ./.  N.  Macomb,  U.  S.  Engineers.  With  6eoIog:icml  Re- 
port by  Prof.  J.  8.  Newberry.  Washington,  D.  C.  1876.  4to,  pp.  148.  With 
maps  and  plates. 

'  lir.port  of  ExjtloratioM  across  the  (treat  Basin  of  the  Territory  of  Utah,Jbr  a  Dinei 
Wagon  Route  from  Camp  Floyd  to  G€no<i,  in  Carson  Valley ,  in  1859.  Bj  Capt.  (now 
Col.)  J.  II.  SiMi'AON,  U.  S.  Knginecrs.  Washington.  1876.  4to,  pp.  495.  Maps 
and  17  plates. 
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irjte  nuia»  at  tiitptibfiahed  facta  Ri|[ird[njt  the  rvgian  trar- 
Uia  hiicorical  ruum*  of  •iploraiiwi*  nmili'  id  llio  (ireal 

C  until   lH6y,  fpvi^n  by  Culouel  Siuipnon,  ajtil  from  lltB 

•bMnott  and  iiuutatioui  frum  FaUier  BmsIuiiU'*  MS.  Jaurual,  uow  nald  U> 
be  troasuiwd  up  in  the  rjty  of  Moxica,  and  of  which  a  copy  waa  contained 
ia  the  library  of  ('ol.  Potrr  t'oroe,  of  WoiliiDjitoii.  Bmidoi  (hn  iliuer- 
l<a^  \ty  Colonel  Sia)|iM>D,  aud  Mveral  a[)|Miudioei>  )[i*lng  tli«  a^irooomlcali 
Kirologicalr  aod  geagrB|>hical  riMulla  of  the  exfteditiou,  thvni  are  val* 
Mhle  report*  on  the  geology,  palitxiiitology,  natural  hiitorj,  and  ctlinol- 
y  cliicAy  of  Utah,  including  elahuntte  treatiaea  on  the  ichthyology  by 
feM>or  Gill,  anil  un  the  botany  of  the  route  by  Dr.  Eugeliuanu,  lioth 
P«f  which  are  aooonipanied  by  nuaMrona  plalea. 

Rkc'kkt  Ciian'>ki>  or  Lkvrl  or  thk  Ghkat  Salt  Lakc  —  The 
B;fKrty  whitrb  itaned  alwnt  vt^ven  dayi  ago  nnd«r  Captain  D.  L.  Davia  to 
^iloro  tJie  wMlwn  ahoro  of  Uto  Ureal  Suit  Lake  returned  laal  evening 
a  ■nuctatful  trip.  Starting  from  u^ar  Farmtngiun.  ttic  party  touched 
I  Church  hiaiid  aud  tlieu  uuled  direct  to  Strong's  I'uint.  wberp  the  old 
ingular  inonunient,  erected  by  Stansbury,  wa«  found  intact.  The  lake 
"  Wa«  fuuiid  to  have  riaen  an  that  many  mile*  mark<H]  a>  lake  ahnro  on  the 
maps  is  now  from  *ix  to  ten  f««t  undt-r  wati^r.  The  Water  Witch  tailed 
**  inland  "  for  about  twelve  milva.  when  tlio  occupant*  wailfN)  aahoro  and 
took  ohaervaiiona,  but  it  wiu  found  lliat  there  u  a  general  elevatiuu  of 
the  land,  which,  though  illgbl,  prtidudes  the  |K>aailile  lowering  of  the 
lake  lu  thia  direction.  The  parly  tltvu  beat  along  the  thore*  northward 
a>  far  as  KcIiod,  landing  frequently  to  make  obeerratiouft  and  tuke 
augleb  It  wu  found,  however,  that  tlie  •hifting  of  the  lake  weatward 
waa  an  itnpMiihiliiy.  Touching  at  Prcmiint  Island,  the  company  re> 
inrnetl  wiUi  thv  problem  answi^rnl,  but  not  •utiafactorily.  —  StJt  IxJm 
TVmci,  September  14. 187 G. 

KI0B08C0FT.' 
Clkaxixo  Diatoms  witq  Gltckuink.  —  Ur.  Janua  NeU,  of  Qev^- 
land.  u*c«  glyeerine  aa  an  easy  and  efflcacioas  meaiu  of  separating  diatom 
ihelis  from   ibe  fbrelgu  maltcr   with   which   thcv  are  naturally  mixed. 
Ho  fills  a  two-onuoe  graduated  mruuiiring  glass   tlir««  iiuartiTB  hll  of 
glycerine  and   water  mixed   in  ct]ual   parts.     The  diatoms  after  being 
VtteatMl  with  adil  and  tlioroughly  washed,  are  ifaen  shaken  up  in  some 
r  and  poured  (coiitly  over  thti  diluted  glyceriue.     If  auvfuUy 
I  tbe  water  and  dialoiiis  do  not  at  first  sink  into  the  glycerine,  but 
07  the  diatom*  link  through  the  water,  and  into  the  glycerine, 
>  lieht  floocutcnt  mattKr   belit   in  the  water.     After  a  few 
C  ■  pipe  tuirodnced  eltaed  through  the  water  and  Into  the  glyc- 
ine will  bring  up  remarkably  clean  diatoms,  which   arc   to  be  after- 
Imrd  freed  frum  glycerine  by  repeated  washing  aud   decanting.     Colur- 
ling  tlie  water  in  which  the  diatoms  are  bdil  is  thought  to  aid  in  walohiug 
1  CondueistI  l>j  Da.  It  B.  Wtan.  Trojr.  V.  Y. 


I 


122  Scientific  News.  LFebruary, 

the  progress  of  the  operation.  This  method  has  been  tried  thus  fkr  on 
Richmond  earth,  in  which  the  diatoms  are  heavier  than  the  adherent 
matter,  but  it  is  believed  to  be  generally  applicable. 

Cdpro  schkelite.  —  This  new  mineral  which  occurs  in  different 
parts  of  California,  and  which  resembles  scheelite  in  which  a  part  of  the 
lime  is  replaced  by  oxide  of  copper,  was  first  described  and  named  by 
Professor  Whitney.  Mr.  Hawks,  in  describing  it  to  the  San  Francisco 
Microscopical  Society,  stated  that  when  first  discovered  it  was  thought  to 
be  a  mechanical  mixture  of  scheelite  with  some  copper  mineral,  but  that 
a  careful  examination  under  the  microscope  showed  it  to  be  perfectly 
homogeneous.  The  decision  of  the  microscope  was  subsequently  con- 
firmed by  the  discovery  of  crystals  of  the  mineral,  which  proved  it  to  be 
a  distinct  and  new  species. 


SCIENTIFIC   NEWS. 

—  On  the  28th  of  December,  1876,  die<l  at  the  Smithsonian  Institu- 
tion, in  the  fifty-ninth  year  of  his  age,  F.  B.  Meek,  long  connected  with 
the  Institution  as  a  volunteer  assistant  in  the  department  of  palaeon- 
tology. 

Mr.  Meek  was  of  Irish  extraction,  his  parents  having  settled  in 
Indiana  some  sixty  years  ago,  and  shortly  after  his  birth  removed  to 
Kentucky,  where  young  Meek  received  a  common  school  education,  and 
was  known  when  quite  young  for  his  ability  as  a  writer,  his  retiring  dis- 
position, and  for  exhibiting  a  marked  interest  in  geology  and  kindred 
branches  of  science.  Ou  arriving  at  his  majority  he  entered  into  com- 
mercial pursuits  in  which  he  was  not  successful,  and  afterward  for  a 
time  earned  his  daily  bread  as  a  painter  of  portraits  and  such  other  sub- 
jects as  the  necessities  of  his  surroundings  offered  to  him.  He  was  also 
connecteil  for  a  time  with  some  local  museum  of  curiosities  of  the  old- 
fashioned  kind.  At  a  later  date  his  geological  predilections  were  favored 
by  a  connection  with  some  of  the  earlier  geological  surveys  in  the  West, 
while  his  scientific  career  may  be  said  to  have  fairly  been  opened  by 
his  employment  as  a  draughtsman  and  assistant  on  the  survey  of  the 
State  of  New  York.  The  discovery  which  first  brought  him  into  prom- 
inence was  his  identification,  independently,  of  Peruvian  rocks  in  Amer- 
ica, a  fact  which  was  discovered  nearly  simultaneously  by  several  better- 
known  geologists.  His  undivided  attention  to  palieontology  and  his 
almost  unrivaled  abilities  in  delineating  the  fossils  which  he  studied, 
joined  to  great  caution  and  what  appeared  to  l)e  an  intuitive  capacity  for 
recognizing  the  relations  of  the  remains  he  described,  soon  placed  him 
in  the  front  rank  of  American  palaeontologists.  The  progress  of  geo- 
logical discovery  in  the  West,  which  has  culminated  at  the  present  day  in 
the  great  surveys  of  Hayden,  Powell,  and  Wheeler,  under  government 
auspices,  is  in  iue  to  the  abilities  of  Mr.  Meek,  for  without 
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lOpt'trntios  lh«  foMQi  of  ihe  diffcr«Dt  ■ 
jiroportion  won  dalnrtninrd  tiy  him,  wonid  hftvo  failed  1 
awiety  iif  ih«  uittUirial  liir  gencrnlixBUon  upon  wbicli  AmerioMi 
hu  bMiii  bailt  up.  Amou);  imuieroiui  {nihlioatton*  nn  Amrrickn 
p»hMwU>lg|^  br  tlm  ilocotMil  may  bv  moniioDvil  llie  InvurtMbrkte  I'al- 
»oniotogj  of  Illinou.  Ohio,  part  of  Cnlironiia.  in  the  lipulogicol  Sarvt<y 
Reporto  of  tbau  Slate* :  Nn  Early  Report  on  tlie  I'alarouutlomr  uf  lii« 
Uppor  Mlwoiiri.  pabliBlit<<i  by  tlio  SmiUiaonian  IiMlituliont  ou  the  l*kl- 
BOatology  ot  ibe  Eipluratious  undur  Siuipwiii,  Ma«umb.  Kln)[<  and 
Olher  Oovernmeol  Snrvej*  and  lailly  tlie  gr^at  work  of  hi«  lif*.  the  Pal- 
monUiioffy  of  tbe  Upper  Miwouri,  Juat  JmuimI  by  Dr.  llujrdcn  in  the 
quarto  aeriM  of  thtt  publication*  of  thr  Geological  Survey  of  tbe  Tiuti- 
toriM.  In  all  thaw  rolamtw  the  paln-diiluln^cMl  work  waa  ilriotlj  hit 
OWiii  ihoagh  hia  twnM)  wa«  for  •ufRcieDi  rMiious  aHaociattd  with  iliat  of 
111*  geologist  to  whom  the  coltonions  wpre  duti  or  und<ir  vthoM)  dirtwtion 
Uie  pablicationa  were  iHued. 

Mr.  Meek  left  uo  kindred  no  far  aa  i»  kuuwu.  His  liabiu  won  tnnat 
tlmple  and  regular,  abttinent  to  a  remarkable  degree,  aiid  be  thrank 
from  Rooieiy,  except  that  of  a  tcieiiiiAc  character  or  of  a  few  old  and 
<ra]tMd  frJMMU.  This  retiring  diiipotitioti  wu  ennjiimgcil  by  Uiu  hi* 
flraity  of  totfti  deafueiw  by  wliich  h«  wa«  aBlicted  during  later  yoarv 
and  which  he  bore  witli  the  utmost  [latieDce.  Only  a  fen  inttmalint 
could  know  of  hi*  che«rfnl,  httlpful  tpirit,  hia  love  of  chililren  and  aiii' 
rnal*,  hi*  trannparent  iioncsly  and  probity,  and  the  gvnvruiity  which  led 
htm  to  rvnder  amiiitance  (o  tb«  beginner  or  (be  practiced  |^1ogi»t  when- 
ever hi«  hflp  wo*  requesrcd.  His  dc«th  nwuiUxl  fWim  the  weakiiea* 
ooni«<jueut  on  pulmotuu'y  kn-morrhajfe  from  which  be  hail  tutfcred  for 
•ome  yean.  Hi*  itliicui  waa  painlo*  and  of  nhurt  duration,  and  hia  rv 
main*  wrtv  carri^il  from  the  goulogicaJ  halt  of  ihi'  lunlituUon  lie  luul 
•erved  «>  long  (o  ilii*  CongrtMsionnl  (.'emetcry  in  ^Ya*l>ingt■lo,  by  a  umall 
but  appm-iativc  aaMmblage  of  hi*  aaxacialvii  am)  fricndn.  —  W.  H.  Dall. 

—  Tliu  Slimmer  School  of  Biotogy  at  the  I'oitliody  Acndeuiy  of  Sci- 
ence, Salem.  UaM..  met  with  aocb  a  good  nieiuure  of  Ducceai  la»t  year 
that  il  will  be  a  permanent  feature  of  the  work  done  at  the  Academy. 
Though  tlie  »choi;>l  wa*  limited  to  fifii-cn.  moro  than  lliia  number  were 
prceeoL  Over  forty  li-cturen  wens  delivered.  The  laliuraiory  work  done 
waa  in  eome  catet  excelleiiL  The  tcbool  ii  designed  to  give  laboratory 
bdlitira  to  natuntliaU  and  teachers  residing  in  iuhuid  lowna  who  may 
like  to  sptmd  their  snmnuir  racstiotis  in  collecting  and  studying  mariue 
life  at  the  aeMids. 

—  ProfijMar  V«l«riende  Uoeller.of  the  ImfieHal  School  of  Mines,  Sl 
PMoraburg,  Kusaia,  u  preparing  a  monognph  of  the  fmuUna*,  and  de- 
^r«M  any  Informatioo  on  tbo  subject  that  be  oao   obtain  from  American 

OgiilM. 

I'roC  L.  de  Kouinck.  the  veteran  paheoniologist,  of  LJt'ge,  Belgium. 
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has  commenced  his  great  work  on  the  Carboniferous  fossils  of  Belgiam, 
to  contain  1 50  plates,  4to.  Afler  forty-five  years  of  service  the  Belgian 
government  has  conferred  upon  him  a  pension,  which  will  enable  him  to 
spend  the  remainder  of  his  life  in  comparative  independence. 

—  The  Congres  International  des  American  istes  will  hold  its  second 
session  at  Luxembourg,  September  10-13,  1877.  The  secretary,  Mr.  J. 
Schoetter,  is  very  anxious  that  communications  be  sent  at  as  early  a  date 
as  practicable  from  Americans.  He  hopes  that  American  savants  will  be 
induced  to  take  as  large  a  part  as  possible  in  this  meeting,  and  that  they 
will  furnish  matter  enough  for  one  volume  of  the  Comptei  rendus. 

—  E^arl  Ernst  von  Baer,  the  eminent  zoologist  and  embryologist»  died 
at  St.  Petersburg,  November  29,  1876,  aged  eighty-five  years.  He  will 
always  be  remembered  for  his  classic  work,  Ueber  Entwickelungsge- 
schichte  der  Thiere,  1828-37.  In  1834  ho  resigned  his  chair  of  zoology 
at  Konigsberg  and  removed  to  St  Petersburg,  becoming  librarian  of  the 
Academy  of  Sciences.  —  Tlieo<lor  von  Heuglin,  the  traveler  and  zodl- 
ogist,  died  at  Stuttgart,  November  5th,  aged  fifky-two  years.  —  A  well- 
known  Scotch  zoologist,  Dr.  T.  Strethill  Wright,  died  October  last^  aged 
fifty-eight. 

—  In  order  to  furnish  an  opportunity  for  teachers  in  natural  science 
and  special  students  in  geology  to  become  acquainted  with  the  methods 
of  practical  work  in  that  science,  a  Summer  School  of  Geology  will  be 
conducted  by  Prof.  N.  S.  Shaler  and  Mr.  Wm.  M.  Davis,  Jr.,  assistant  in 
geology,  during  six  weeks  in  July  and  August,  under  the  form  of  instruc- 
tion at  Cambridge  and  an  excursion  through  Massachusetts  and  into  New 
York.  The  school  will  open  early  in  July  at  the  Museum  of  Comparative 
Zoology,  in  Cambridge.  A  fortnight  will  be  spent  in  introductory  work, 
and  in  short,  daily  excursions.  The  rest  of  the  time  will  be  divided  be- 
tween the  Connecticut  Valley,  the  Berkshire  Hills  (Western  Massachu- 
setts), and  either  the  Helderberg  or  the  Catskill  Mountains  of  New 
York.  In  each  locality  some  central  point,  characteristic  of  the  district 
and  easily  accessible  by  railroad,  will  be  taken  for  headquarters,  and 
short  excursions  on  foot  or  by  rail  will  be  made  from  it.  Persons  wish- 
ing to  join  the  school  should  address  Wm.  M.  Davis,  Jr.,  15  Summer 
St.,  Cambridge,  Mass. 

—  Professor  Henry  urges  the  establishment  of  a  national  museum  at 
Washington,  with  the  government  Centennial  collection  as  a  nucleus, 
and  the  repaid  Centennial  loan  as  a  building  and  endowment  fund. 


PROCEEDINGS  OF   SOCIETIES. 

Nkw  York  Agademt  op  Sciences.  —  Biological  Section^  October 
2d.  Captain  J.  H.  Mortimer  exhibited  a  series  of  pelagic  animals,  such 
as  pteropods,  Carinaria,  Atlanta,  Janthina,  small  cephalopods,  Crustacea, 
and  the  insect  Halobatisy  together  with  Salpa,  Physalia,  Porpita,  Yellela, 
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etc.,  collected  l>j  him  in  the  course  of  a  voyage  from  New  York  to  San 
Franciftoo,  and  hack  liy  way  of  Liverpool. 

Geoiogical  Section^  October  1  Tith.  A  paper  on  Prehistoric  Romains 
in  WeHtem  North  Carolina  was  read  by  Mr.  A.  A.  Julicn,  who  has  been 
associatiMl  with  Professor  Kerr  in  the  survey  of  that  State.  Four  classes 
of  such  remains  were  considered,  namely,  tools,  rude  sculpturings, 
mounds,  and  excavations.  A  small  collection  of  tools  was  exhibited,  and 
aoridental  resemblances  to  those  from  St.  Acheul,  France,  noted  in  them. 
The  ru4le  imitative  car\'ings  on  rocks,  which  have  been  observed  in  two 
localitifs,  were  then  referred  to,  as  well  as  those,  ]K)SHibly  of  Indian 
origin,  on  beeches  in  the  Nantehaleh  Valley,  resembling  maps  of  the  sur- 
rounding excavations.  The  scarcity  of  mounds  was  explained,  their 
general  restriction  to  the  tract  covered  by  ancient  excavations  referred 
to,  and  a  description  given  of  the  Urgest  one,  near  Franklin,  Macon 
County. 

A  remarkable  pitting  of  the  mountain  sides  by  mines  is  now  going 
on  ;  but  perhaps  it  hardly  equals  that  which  formerly  existed,  as  repre* 
sentcd  by  the  extensive  series  of  ancient  excavations  which  extends  from 
Mitchell   Coui^y  south wanl  to  the  state  line,  and  into  Georgia,  and 
which  seems  to  have  been  directeil  to  the  exploitation  of  two  minerals, 
muscovite  and  steatite.     The  peculiar  industry  of  the  n*gion  at  present 
consists  in  mining  for  mica.     The  coarse  granite  veins  which  contain  it 
often  include  a  central  quartz  band,  which  has  aA'cte^l  the  character  of 
both  the  prehistoric  and  the  present  styles  of  mining.     All  the  mines  are 
su|R'HiciaI,  and  their  veins  may  be  divido<l  into  hanl  or  soft,  in  relation 
to  the  state  of  deoom|iosition  of  their  materials.     In  fourteen  mines  vis- 
ited, in  which  the  veins  are  hard,  no  ancient  workings  hail  been  found. 
Rut  of  twenty-one  mines  with  soft  veins  visited,  eight  had  been  discov- 
ere<l  throu^^h  the  ancient  workings,  whose  size  was  proportioned  to  that 
of  tliu  veins,  and  generally  indicated  their  importance  for  the  present  in- 
dustry.    Those  workings  are  of  two  classes.     The  one  consists  of  deep 
shafts,  sometimes  containing  iron  tools,  and  supposed  by  some  to  be  due 
to  the  S|Kiniards,  or  to  later  adventurers  in   the  early  history  of  our 
country.     The  other  class  consists  of  open  excavations,  sometimes  con- 
ntH*t«Nl  with  small  tunnels,  and  are  certainly  of  prehistoric  origin.    These 
were  severally  described,    namely,    the  Sink    Hole   and    Buckhannon 
mines  in  Mitchell  County ;  the  Gibbs  in  Yancy  County ;  Allman*s,  Ra- 
by*s.  Hall's,  and  Smith's  in  Macon  County;  and  Smith's  in  Clay  County, 
with  observations  on   the   mode  of  mining,  the  form  of  the  tunnels, 
the  character  of  the  dumps,  the  plans  and  sections  of  the  excavations, 
ami  the  tools  probably  used  by  the  ancient  miners.     The  ashes  discov- 
ered in  certain  mines  may  betoken  the  occasional  use  of  fire  in  the 
course  of  mining  here,  as  in  the  tunnels  of  the  Lake  Superior  copper 
region. 
The  vast  quantities  of  mica  which  have  been  extracted  in  this  regioo 
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ID  prehistoric  times  were  then  considered,  and  their  probable  destiDation. 
Lastly,  a  description  was  given  of  the  similar,  but  less  extensive,  series 
of  excavations  for  steatite  in  the  counties  of  Clay,  Swain,  etc  The  im- 
portance of  a  careful  topographical  survey  of  this  portion  of  the  State 
should  be  impressed  upon  its  people  and  their  legislators  ;  but  unless  it 
speedily  takes  place  the  progress  of  agriculture  and  the  absence  of  pub- 
lic interest  will  soon  destroy  many  of  these  interesting  monuments  of  its 
ancient  history. 

The  paper  of  Mr.  Julien  was  discussed  with  much  interest  Dr. 
Newbt^rry  and  Professor  Martin  referred  particularly  to  the  extensive 
use  of  mica  plates  iu  the  tombs  of  the  mound- builders  in  the  Mississippi 
Valley,  as  described  by  Dr.  Rau  in  his  essay  on  aboriginal  trade  in 
North  America.  It  is  evident  that  in  these  mines  we  have  the  source  of 
this  mica,  which  had  until  recently  been  a  problem  with  archseologists. 

Prof.  Thomas  Egleston  read  a  paper  upon  Vein  Accidents  in  the  Lake 
Superior  Region  ;  its  character  was  such,  however,  that  it  is  difficult  to 
present  it  without  the  diagrams  which  accompanied  it. 

The  Biological  Section  held  a  special  meeting  on  October  SOth,  at  the 
library  of  the  New  York  Aquarium.  The  chairman  of  the  section. 
Prof.  E.  C.  H.  Day,  gave  an  opening  address  entitled  Thoughts  on  Evo- 
lution, in  which  he  opposed  a  good  many  objections  that  are  raised 
against  the  evolution  hypothesis,  and  pointed  out  their  weakness.  Pres- 
ident Newberry  followed,  in  a  somewhat  different  view,  holding  that 
many  of  these  objections  are  yet  unanswered.  Mr.  Frederick  Mather,  of 
the  aquarium,  then  described  and  illustrated  quite  fully  the  operations 
now  going  on  there  in  the  hatching  of  the  California  salmon,  with  which 
it  is  proposed  to  stock  the  Hudson  River. 

Section  of  Geology  and  Mineralogy^  November  20th.  Papers  on  the 
Smelting  of  Native  Copper  at  Lake  Superior,  by  Prof.  T.  Egleston  ;  on 
New  American  Fossil  Fishes,  by  Prof.  J.  S.  Newberry ;  and  on  the  Lower 
Helderberg  Rocks  at  Port  Jervis,  N.  Y.,  by  Dr.  S.  T.  Barrett,  were 
read. 

PHiLOSOPniCAL  SociKTY  OP  Wasuingtox. — November  18,  1876. 
Dr.  E.  Bessels  spoke  of  the  English  Polar  Expedition,  calling  attention 
to  the  fact  that  the  season  they  experienced  was  an  evidently  abnormal 
one,  as  compared  with  the  experiences  of  all  other  observers ;  and  that 
while  it  was  doubtless  true  that  under  the  circumstances  no  great  prog- 
ress toward  the  pole  was  possible,  yet  the  obstacles  encountered  by  these 
energetic  explorers  were  by  no  means  proved  to  be  permanent,  or  insu- 
perable in  more  favorable  seasons. 

He  called  attention  to  the  confirmation  by  the  English  of  the  observa- 
tions made  by  him  during  the  Polaris  expedition,  showing  that  the  tides 
in  the  northern  part  of  the  channel  come  from  the  north ;  not  (as  he  had 
at  one  time  supposed)  from  the  Pacific,  but  from  the  North  Atlantic 
around  the  north  coast  of  Greenland. 
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Mr.  Dall  remarked  that  the  cHflTerence  in  character  of  the  tides  in  the 
West  Arctic  haHJn,  in  Bering  Sea,  and  in  the  North  Pacific  south  of 
Bering  Sen  wait  aucIi  as  almost  to  render  certain  the  fact  that  the  Imimd 
of  the  Polar  Sea  weflt  of  the  Parry  Inlands  has  a  tide  of  its  own,  which, 
according  to  Ilaughton  (On  Tides  at  Point  Barrow),  is  a  simple  semi- 
diurnal wave,  totally  different  from  those  observed  by  the  United  States 
Coast  Survey  in  the  other  localities  mentioned.  He  indorsed  Dr.  Be*- 
soIk*  view  that  the  northern  tides  of  Polaris  Bay  were  in  all  probability 
derivfd  from  the  North  Atlantic. 

December  2,  1870.  Colonel  Mallory,  Unitc<l  States  Anny,  exhibited 
a  painted  cloth  wliich  was  obtained  from  a  Sioux  Indian,  and  which  was 
a  second  copy  from  the  original,  said  to  have  been  prepared  by  Ix)ne 
Dog,  a  Sioux,  who  was  stated  to  be  the  official  chronicler  of  the  Sioux 
tribes  of  the  Northwest,  This  cloth  contained  a  sericHof  synilN>lM  placed 
in  sequence  so  as  to  form  a  spiral  beginning  at  the  middle  of  the  doth 
and  extending  from  lefl  to  right.  These  symliols  were  seventy-one  in 
nunilier,  an<l  were  said  to  form  a  chronology  of  events  one  for  each  year, 
beginning  with  the  year  1801  and  including  1871.  The  events  were  not  of 
an  im|M»rtunt  character  in  all  cases,  but  were  such  as  were  prolKibly  spe- 
cially notorious  at  the  time  of  occurrence,  therefore  easily  remeniliered 
and  suitable  for  forming  such  a  chronology.  They  did  not  relate  solely 
to  the  chronicler*s  own  tribe,  but  to  the  Sioux  tribes  in  general.  The 
events  were  fret^ueutly  of  an  apparently  trivial  character,  such  as  a  par- 
ticular munler  or  successful  theft  of  horses,  tight  with  the  Crows,  or 
buihling  of  a  trading  |>o8t ;  sometimes  of  more  importance,  such  as  an 
ecli|)8e  of  the  sun,  the  prevalence  of  a  pestilence,  the  appearance  of  the 
tirst  soldiers,  etc.  Colonel  Mallory  explained  the  asserted  meaning  of 
tlie  symbols  as  obtainetl  from  a  large  numlier  of  Sioux  of  different  tribes, 
independently,  at  different  times  and  places,  all  of  whom  were  said  to 
recogiiizt)  the  chronological  character  of  the  inscription  and  the  meaning 
of  |Kirt  of  the  symbols,  though  none  were  able  to  explain  all  of  the  lat- 
ter. Yet  by  the  explanations  of  different  {lersons,  most  of  the  signs 
were  explained.  All  were  agree<l  as  to  the  authorship  and  nature  of 
the  chruuology,  and  their  explanations  were  not  pai<l  for,  hence  a  strong 
pri)buliility  of  the  authenticity  of  the  chronology  and  of  its  really  chro- 
nolouical  chanicter. 

Much  discussion  followed  on  the  reading  of  the  pa|>er.  It  was  pointed 
out  by  Major  Powell  and  others  that  while  the  figures  were  many  of 
them  unmistakably  Indian  in  their  character,  yet  the  commena*inent  of 
the  record  with  the  century,  the  representation  of  an  ecli|ise  as  a  black 
sun  instead  of  by  the  mythological  symliols,  the  representation  of  indi- 
viduals by  symliols  drawn  from  the  literal  meaning  of  their  names  in- 
stead of  by  their  totemic  syml>ols,  were  not  alM>riginal  characteristics, 
and  tendctl  t4>  throw  a  doubt  on  the  purely  Indian  character  of  the  au- 
thor or  inspirer  of  the  reconl,  which  nevertheless  possessed  great  inter- 
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est  The  general  verdict  appeared  to  be  that  further  confirmation  of  the 
character  and  original  authorship  of  the  asserted  chronology  was  much 
to  be  desired. 

Boston  Society  op  Natural  History.  —  November  Ist.  Prof. 
A.  Hyatt  made  a  communication  on  sponges,  discussing  their  mode  of 
development,  based  on  original  observations,  and  expressing  his  opinion 
that  they  formed  the  type  of  a  new  sub-kingdom  of  animals.  Mr.  J.  A. 
Allen  remarked  on  the  American  beavers,  recent  and  fossil. 

November  15th.  Two  papers  were  read  by  C.  S.  Minot  entitled 
Classification  of  some  of  the  Lower  Worms ;  Description  of  a  New  Mi- 
crotome for  Cutting  a  Series  of  Sections. 

December  Cth.  Prof.  W.  G.  Farlow  gave  an  account  of  certain  algae 
belonging  to  the  groups  OsciUatoria  and  Bacteria. 

December  20th.  Prof.  C.  H.  Hitchcock  and  Rev.  G.  F.  Wright  spoke 
on  ancient  glacial  moraines  in  Andover,  Mass.,  and  vicinity. 
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Petermann's  Geographischer  Mittheilungen. — October  28th. 
Die  neuen  administrativen  Eintheilungen  Japans,  von  L.  MetschnikofiT. 
Bilder  aus  dem  hohen  Norden,  von  K.  Weyprecht.  Lieut.  Wheeler's 
Expedition  durch  das  sudiiche  Californien  im  Jahre  1875,  von  O.  Loew. 
Die  Temperatur-Verhiiltnisse  im  Meere  zwischen  Norwegen,  Schott- 
land,  Island,  und  Spitzbergen,  von  H.  Mohn.  October  9th.  Die  Inael 
Hawaii  und  ihre  Vulkane,  von  F.  Birgham.  Die  geographische  Ver- 
breitung  des  Hagels,  von  H.  Fritz.  Die  jungsten  Forschungen  im  See- 
'ngebiet  des  iiquatorialen  Ost-Afrika,  von  Young,  Gessi,  Stanley,  1874- 
76.     lieisen  in  Columbien  im  1872. 

Arciiiv  fOr  Naturgeschichte.  —  42.  Heft  ii.  Ueber  einige  Canis- 
Arten  des  sudlichen  Sudamerika's,  von  H.  Burmeister.  Ueber  die  Nah- 
rung  der  Alausa  vulgaris^  und  die  Spermatophore  von  Temara  velax  Liilj.y 
von  Max  Weber.  Die  Familie  der  Bdelliden,  von  Dr.  Kramer.  Die 
Hautdccker  und  Schale  der  Gastropoden,  von  F.  Leydig.  Heft  iii. 
Anatomisches  und  histiologisches  ueber  Gibocellum,  eine  neue  Arach- 
nide,  von  A.  Stecker. 

The  Geographical  Magazine.  —  December.  Hissar  and  Kolab 
(Turkistan).     The  Indian  Surveys,  1873-75. 

The  Geological  Magazine  —  December.  On  the  Glauconite  Gran- 
ules of  the  Cambridge  Green  Sand,  by  W.  J.  Sollas.  On  Fossils  from 
the  Glacial  Deposits  of  the  Island  of  Lewis,  by  R.  Etheridge.  Fossil- 
iferous  Pliocene  Clays  overlying  Basalt  in  Lough  Neagh,  by  E.  T. 
Hardman. 

^  The  articles  enumerated  under  this  head  will  be  for  the  most  part  selected. 
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A    FEW   WORDS   ABOUT  SCAVENGERS. 


'  TN  moot  if  not  in  nil  linmnii  BOCteti»)i  tliero  are  cIma^s,  or  at 
-^  I(!H8t  iiidividunU,  wlio  gain  their  chief  aiiliBiBtenoc  by  using  or 
removing  what  othera  have  ignored  or  diacardv^.  That  is.  there 
nra  cIhmcs,  or  individualai  whose  principal  function  seems  to  be 
that  of  scavengers. 


Rut  Kcitveiigcrsiire  uut  conGiiud  to  thi-  liiiiiiiiii  fsm'.  It  is  well 
known  that  as  h  gvncrul  rule  aniiitala  seek  for  their  food  living 
organisms  or  orguiiic  producta  in  a  guo<l  state  of  pn-scrv»tioD. 
But  there  are  in  many  of  tlie  classes  of  animals  snmH  kinds  which 
prefer,  or  sM^ni  to  prefer,  to  fwd  upon  tU'iu\  or  dtwaying  organ- 
isms. That  is,  there  are  animals  whose  chief  function  Mittms  to 
be  that  of  icavongerv.     Of  Munv  of  ihi-sc  I  will  liricfly  speak. 

Prominent  among  the  imunmalian  scavengers  uro  tho  hyenaa 
(Figure  16),  the  ugliest  in  their  general  appearance  of  all  tfa« 

T,  tr  >'  a.  pmbub.  Js. 
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Tbeae  well-known  animals  are  at  present  confine* 


flesL  eaters. 

to  the  warm  regions  of  Africa  and  Asia,  where  they  feed  ujwn 
animals  which  they  fimi  dead,  and  siioh  parts  of  animals  as  have 
been  left  from  the  feasts  of  the  lion,  tiger,  and  others  of  the 
nobler  kinds  of  the  typical  camivora.  The  hyenas  are  aboat 
five  feet  in  length,  and  are  admirably  fitted  for  their  work  i 
scavengers ;  for  they  not  only  devour  the  soft  parts  of  jisnm 
but  their  large,  blunt  premolar  teeth  and  the  powerful  mm 


(Fia.  17.)    CjILIFORMAN  TDLTURK  (CATIUIITKS  CALtVOBNlANUS). 

of  their  jawa  enable  them  to  crush  and  eat  the  bones  of  even 
very  large  animaU ;  and  thus  these  scavengers  convert  into  their 
own  living  tissuee  not  only  parts,  but  the  entire  carcasses  of  am- 
inals  that  would  otherwise  taint  the  air  and  cause  pestilence  nnd 
death.  This  habit  of  the  hyenas  in  preying  upon  dead  animak 
U  probably  nut  one  recently  acquired.  The  members  of  thia 
family  that  lived  in  Post-Tertiaiy  times  had  essentially  the  same 
■habits  as  have  the  hyenas  of  to-day,  judging  from  their  rem 
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l.ftnd  other  ovidt'nceii  found  in  the  cave  deposits  in  England  and 
I  jn  many  other  pnrU  o(  Enropi;. 

If  wc  Htudy  Urn  binlit  wo  find  umoiig  them,  idao,  «otne  kinids 

[  who8«  offioe  ia  that  of  BCHVougvrs.      Rather   than   pursuo  and 

BptHDi  lirini;  pruy.  th>-)tc  pn'ft^ir  to  fci^^l  upon  dend  aiuniaU,  and 

FiQp'Hi  theM  they  gorgtt  tlit-mselvmi,  iifl^tn  eiUing  fur  mom  than 

Aiey  need  ;   and  thns  they  t»o  conwrl  noxious  sulmtances  into 

ttheir  own  tis«uws.     Prviitntnont  ainon^  the  hinl-Hisivi^ng^nt  am 


(Pu   I«l    iLLIOATaa  (ILUQiTOa  MUKUSIFFIUraiHl. 

ttlie  rulturtvt  (Kigunt  17),  indiiditig  the  condor  and  olhon,  which 

t  all  the  Uettli-eating  binla  are  the  leant  adapted  for  capturing 

Uving  prey,  and  which  hy  their  bare  heiuls  and  bare  necks  are 

L-  btrflt  titled  for  fcmlin);  upon  carrion,  which  forn)ii  so  large  a 

Ipart  of  thvir  food.     It  ahoiild  be  mldt-d  htsrn,  howiiver,  tliul  while 

rnltnros  as  a  family  are  true  acavengere,  there  is  at  least  ODO 

trdi-s,  thu  famous  lanitnvrgeycr  «f  tiio  Alp*,  which  has  habita 

'  more  hke  the  typical  nipaoioiis  birds.    It  nut  only  oapturen  lambs 


■  irn- 1*1    RBSaaOlt  (A01P>3IUSeXTIUn!NcUt;.'<i. 

fend  otluT  tuiiinalH,  but  has  tho  reputation  of  sotuetitaea  carrying 
oS  an  infant  child. 

Itcptilvs,  too,  furnish  a»  with  example  of  Kt-avengvrs.  Al- 
though muny  turtles,  and  the  alligators  (Figure  l!4),  crocodiles, 
and  gavials,  are  excetxliiigly  nipitcioiu,  Uicy  are  also  amoDg  tb« 
prominent  scavenguni,  eagerly  feeding  u|>uu  the  dead  aiiimala 
which  they  find  in  the  streams  wbii:h  they  ioliahit. 

Nor  are  fishes  without  a  representation  of  itcavengera.  Some 
kinds,  as  certain  of  the  sharks,  combine  the  most  ntpaoioiia  with 
Ksrenger  characteristics.     The  stnii^na  (Figure  19)  are  gen- 
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aine  scavengers.  With  their  long  noses  they  turn  up  the  bot- 
toms of  the  streams  and  feed  upon  such  organic  materials  as 
they  chance  to  find,  using  perhaps  the  flexible  feelers  beneath 
the  snout  to  search  out  the  exact  location  and  nature  of  the 
food. 

The  Catostomi,  or  "  suckers,"  are  essentially  scavengers,  al- 
though devouring  also  the  weaker  kinds  of  living  animals.  The 
same  is  true  of  the  horn-pout  and  other  species  of  cat-fish. 

If  we  pass  from  the  vertebrates  to  the  articulates,  we  shall 
here  find  scavengers  in  every  class.  Among  the  insects,  we  may 
notice  first  the  flies,  some  species  of  which  are  present  to  lay 
their  eggs  or  deposit  their  larvae  in  every  animal  as  soon  as  it  is 
dead.  And  how  vast  is  the  work  which  these  little  animals 
accomplish  in  transforming  noxious  substances  into  their  own 
tissues.  A  single  fly  by  means  of  her  progeny  can  probably 
devour  an  ox  quicker  than  can  a  hyena ! 

Mosquitoes  in  their  larval  state  are  also  among  the  most  im- 
portant scavengers.  They  feed  on  the  decaying  organic  sub- 
stances which  abound  in  the  stagnant  waters  everywhere,  and 
thus  they  help  to  remove  the  fruitful  sources  of  malaria.  There- 
fore we  may  put  this  fact  down  to  their  credit  when  we  lie 
awake  in  the  summer  night,  defending  ourselves  against  the  at- 
tacks of  these  pests  in  their  adult  state. 

How  many  of  the  eighty  or  one  hundred  thousand  species 
of  beetles  are  scavengers,  we  may  perhaps  never  know.  But 
that  there  are  many  beetle  scavengers  we  well  know ;  and  all 
are  aware  how  constantly  the  common  carrion  beetles  (^Silpha^ 
Figure  20)  are  engaged  in  the  work  so  important  to  the  higher 

animals  and  to  man.     No  sooner  is  a  dead  ani- 
mal thrown  upon  the  ground  and  decay  begins, 
than  these  beetles  commence  their  work  of  render- 
ing it  harmless.     Some  species  of  carrion  beetles 
have  the  habit  of  burying  all  the  small  animals 
which  they  find,  —  and  tiiey  find  out  with  as- 
(Fia.  20.)  "      tonishing   quickness   where   such   animals    are. 
^'^^'fsfLPUA^^''*     They  bury  animals  by  constantly  digging  be- 
neath tliem  ;  and  when  they  have  sunk  them  into  the  ground,  put 
of  sight,  the  females  lay  their  eggs  in  them,  so  that  when  the 
young  hatch  they  find  themselves  in  the  midst  of  suitable  food. 

Among  the  Myriapods  there  are  also  some  species  which  are 
scavengers.  Tiiis  is  true  of  the  well-known  galley-worm  (^lulus^ 
found  under  rubbish  and  which  quickly  coils  up  when  disturbed. 


ri877.] 
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^H  It  is  not  pleasant  for  the  epicure  to  loiiro  tliat  thn  [iibktvr 

^H  (Figure  21)  is  iMSf-ntially  »  sravcnger;  but  in  a  list  of  scaveii' 

^H  gvn  this  aiid  otiicr  oruAtaccuna,  iiotwiUistttttiiing  Uicir  vxhibt- 

^V  ti»n  of  Iniv  pnsdHOoous  liiiliits,  cannot  be  omitti>(l.     Tliey  nigerly 

^H  foi-d  iijKin  Ltie  (Itiiul  organic  mHtt-rlHls  which  they  find  at  tbe  bot- 

^H  tbni  of  the  ocean.     The  lubatei-  liiilii'rnit.-n  (veil  undentlHiid  tlio 

^H  flcav«ngvr  habits  of  tb«Mi  crustaceans,  anil  acoorilingly  bait  tlieir 

^H  lobster  traps  with  pieces  of  fisbcH  and  <^>f  other  animals,  and  then 

^H  sink  thvm  to  tbo  bottom.     What  a  wonderful  chemistry  tbeso 

^H  animals   must  poiueits  t4)  unable  thum   to  convert  refunu  animal 

^H  matter  into  the  delitnoos  white  muscle  which  most  of  um  n-lish 

^^  so  much  I     And  h«rm  it  may  be  remarked  that  cmatacfiuns  are 
among  Uie  few  scareugers  whose  flesh  is  prised  for  food  by  man. 


Most  s<»Tengeni  are  of  benefit  to  man  only  by  aiding  in  keeping 
the  wr  and  the  waters  pare. 

Tht>  mollnskit  liatv  their  scavcngom.  The  strorabs,  whose 
heavy  br(xi<)-lip|)ed  and  dei>ply  notched  shells  (Figuni  22)  ara 
familiar  objocts  in  all  of  our  museums,  are  promiuKut  examples. 
The  Rtmtnbs  are  reckoned  among  tlio  cannvorous  gaatcropods, 
bnt  they  are  camirorous  in  the  same  sense  a*  nro  tliu  vultures 
among  bints,  —  tlioy  are  carrion-catirni.  And  in  this  same  cate- 
gory belong  the  shigs  (/iimox),  antl  others. 

Clams,  oysters,  mussels,  etc.  (Figure  23),  are  to  a  certain  ex- 
trnt  scuvrngi.'rs.  Tlicy  feed  nprni  whatever  organic  j>articlea 
are  brought  to  the  mouth  by  tint  vibratile  cilia  uf  the  gills.  It 
is  thus,  in  part,  lliat  iheso  mulluakN  removti  the  fme  partiolm 
from  turbid  and  impure  waters  and  ultimately  render  tliem  clear. 
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I  hasten  to  say,  however,  that  bivalve  mollueka  do  not  feed 
wholly  and  probably  not  mainly  on  decaying  organic  particles. 
The 'currents  of  water,  alluded  to  above,  bear  also  all  kinds  of 
microscopic  plants  and  animals  which  abound  in  the  water  where 
these  bivalves  live. 

To  what  extent  radiates  and  protozoans  are  represented  by 
scavengers  I  am  not  now  prepared  to  state,  but  reasoning  from 


whiit  we  see  in  the  other  branches  of  the  animal  kingdom,  we 
may  at  least  suppose  that  there  are  true  scavengers  in  these 
lowest  branches  also ;  and  that  their  structure  and  appearance 
are  perhaps  as  remai'kable  as  are  found  in  the  higher  forms. 

And  is  there  not  something  remarkable  in  the  general  ap- 
pearance of  scavengers  as  well  as  in  their  habits  7  Does  not  the 
hyena  present  a  marked  appearance  among  mammals,  and  the 
vulture  among  birds  ? 

The  facts  about  scavengers  surest  many  interesting  ques> 
tions.  Why  are  there  scavengers  at  all?  Especially  why  are 
there  scavengers  in  lucaiities  iind  regions  where  living  animal 
food  is  apparently  in  great  abundance?  What  is  their  ori^n  ? 
Have  they  existed  from  the  beginning  of  animal  life  on  the 
globe?  When  did  the  first  individuals  begin  to  appear  in  the 
various  groups  ?  Is  their  structure  tlio  result  of  their  habits,  or 
have  their  habits  determined  their  structure '! 

The  facts  about  scavengers  are  well  known  to  all  naturalists ; 
and  they  are  facts,  without  doubt,  of  deep  significance.  But  X 
am  not  aware  that  the  existence  of  scavengers  has  been  explained 
in  accordance  with  the  modern  views  in  biology. 

It  may  possibly  be  replied  that  there  is  nothing  specially  re- 
markable in  the  existence  of  scavengers,  when  viewed  in  tlie 
light  of  tlie  doctrines  of  natural  selection.     There  is  bat  little 
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doubt  that  the  masters  in  modern  biological  thought  have  a 
ready  answer  to  all  or  most  of  the  questions  which  naturally 
arise  in  a  thinking  mind  while  considering  the  existence  of  scay- 
<'ngers  among  animals.  Is  not  the  subject  worthy  of  their 
further  attention,  and  may  we  not  have  the  pleasure  of  reading 
their  views  in  the  Naturalist  ? 


ON  A   PROVISIONAL   HYPOTHESIS  OF  SALTATORY 

EVOLUTION. 

BY   W.   II.    DALL. 

IT  lisis  long  l»eeii  brought  forwanl,  as  against  the  Evolutionary 
Theory,  that  there  were  missing  links  in  the  chain  of  dcvel-* 
opment  which  could  not  fairly  l)e  charged  to  the  siccount  of  de- 
ficiencies in  the  palaeontologicAl  record.  This  is  the  chief  weapon 
of  all  opponents  t^  the  doctrines  so  generally  received  by  mod- 
ern natunilists.  The  number  of  instances  in  which  the  objection 
is  well  founded  has  been  much  exaggerated,  but  that  there  are 
ciises  of  the  kind  will  not,  I  think,  be  denied  by  any  impartial 
student,  though  some  imprudent  partisans  of  the  new  faith  have 
rather  scoffed  at  the  idea. 

Having  confidence  that  evolution  when  fully  understood  in 
all  its  modes  will  prove  amply  suilicient  to  account  for  all  phases 
of  organi2;ition,  and  realizing  that  leaps,  giips,  saltiitioiis,  or 
whatever  they  may  be  called,  do  occur,  I  have  for  some  years 
made  this  branch  of  the  subject  a  matter  of  reflection  in  the 
hope  of  arriving  at  some  clew  to  the  mode. 

I  have  had  my  attention  more  especially  called  to  the  matter 
in  studying  a  phase  of  the  kind  of  evolution  I  Ihave  here  termed 
saltatory ^  which  is  especially  referred  to  in  Cojhj's  paper  on  the 
Origin  of  (ienera,  where,  if  I  recollect  rightly,  it  iiiids  expression 
in  the  panidox  that  **  the  same  s|)ecies  may  belong  to  two  dif- 
ferent genera."  *  That  is,  more  explicitly,  that  species  which  are 
abundantly  proved  to  be  distinct  from  each  other  by  generic  char- 
acteristics may  be,  so  far  as  their  specific  characters  are  concerned, 
not  distinguishable  from  one  another.  Such  Ciises  are  mentioned 
by  Cope  in  the  paper  alluded  to,  and  there  are  other  well-known 
instances  of  the  paradox  among  birds,  Crustiicea,  and  Brachiopoda. 

(1.)   As   an   illustration  of   how   the  a{>parent  leaps,  which 

'  Nut  having  Men  I'rofeMior  Cupe*i  pafwr  frincv  about  the  time  of  iti  publication, 
and  a  copj  not  being  accc«»ible  to  me  at  thid  time,  I  mar  not  hare  quoted  the  exact 
wordi,  but  the  Ides  la  the  time. 
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noBcre  CNxasionally  exhibits,  may  still  be  perfectly  in  accordance 
wsSl  ibe  view  tbat  all  cbange  is  by  minute  differences  gradually 
aisciE3iTilated  in  response  to  the  environment,  I  would  offer  the 
feu3wing  example :  — 

In  any  sloping  gutter  of  a  paved  street  not  too  cleanly  swept, 
erery  one  will  have  noticed  during  a  sudden  shower  how  small 
particles  of  earth  and  other  materials  will  sometimes  act  as  a  dam, 
producing  a  puddle  which,  relieved  by  partial  drainage,  may  for 
a  time  appear  to  remain  in  statu  quo.  A  time  comes,  however, 
when  the  gradually  accumulated  pressure  suddenly  sweeps  the 
dam  before  it  for  a  short  distance.  Then  another  similar  pool  is 
formed,  and  so  on  indefinitely. 

(2.)  The  modern  idea  of  a  species  may  be  stated  to  be  a 
greater  or  lesser  number  of  similar  individual  organisms  in  which 
for  the  time  being  the  majority  of  characters  are  in  a  condition  of 
more  or  less  stable  equilibrium  ;  and  which  have  the  power  to  trans- 
mit these  characters  to  their  progeny  with  a  tendency  to  maintain 
this  equilibrium. 

(3.)  This  tendency  may  be  in  some  cases  sufficiently  strong 
to  resist  for  a  considerable  period  the  changes  which  a  gradual 
modification  of  the  environment  may  tend  to  bring  about.  When 
the  latter  has  reached  a  pitch  which  renders  the  resistance  no 
longer  effectual,  it  is  conceivable  that  a  sudden  change  may  take 
place  in  the  constitution  of  the  organism,  rapidly  adapting  it 
once  more  to  its  surroundings,  upon  which  the  tendency  to  equi- 
librium may  reassert  itself  in  the  minor  characteristics,  and  these 
may,  as  it  were,  crystallize  once  more  in  a  manner  not  dissimilar 
in  its  results  to  the  form  which  was  recognizable  in  the  earlier 
generic  type. 

(4.)  If  among  a  certain  assemblage  of  individuals  forming  a 
species  the  tendency  to  maintain  the  specific  equilibrium  is  (as 
it  should  be,  a  priori^  transmitted  to  individual  offspring  in  dif- 
ferent degrees  of  intensity,  a  gradual  separation  may  take  plaoe 
between  those  with  the  stronger  tendency  to  equilibrium,  and 
those  with  less. 

(5.)  Those  yielding  to  the  pressure  of  the  environment  (let  as 
say  in  the  manner  indicated  in  paragraph  3)  must  by  the  law  of 
natural  selection  become  better  adapted  to  it,  and  with  their 
changed  generic  structure  may  be  able  to  persist. 

(6.)  On  the  other  hand,  those  with  the  broader  base,  bo  to 
speak,  with  an  inherited  tendency  to  remain  unshaken  by  the 
modifications  of  the  environment,  may  be  conceived  as  being  and 
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remaining,  through  this  tendency,  less  injuriously  affected  by 
adverse  circumstances  and  consequently  might  still  endure. 

(7.)  In  short,  natural  selection  in  the  one  case  might  find  its 
ful<Tum  in  the  easy  adjustment  of  characters ;  and  in  the  other 
case  in  the  inherited  persistency  in  equilibrium,  by  which  the 
organism  would  be  rendered  more  or  less  indifferent  to  the 
injurious  elements  of  the  environment  as  well  as  to  its  favorable 
phiist's. 

(S.)  The  intermediate  individuals,  by  the  hypothesis,  would  be 
those  least  fitted  to  persist  in  any  ciise,  and  therefore  would  be 
few  ill  numl>er  and  rapidly  eliminated.  Then  we  should  have  a 
parallel  series  of  species  in  two  or  even  more  genera,  existing 
simultaneouslv. 

{\K)  The  above  hypothesis  would  account  for  the  s|>ecial  class 
coming  und«*r  the  panidox  quoted,  and  Ikih  an  important  bearing 
on  the  interpretati<in  of  certain  embryological  changes.  For  other 
forms  of  Saltatory  Evolution  attention  sliould  1m*  directed  to  the 
inherited  tendency  to  equilibrium  which  is  the  converse  of  the  in- 
herited tendency  to  vary,  but  which  has  hardly  been  granted  the 
place  in  the  history  of  evolution  to  which  its  importance  entitles 
it.  Mr.  Darwin,  whom  nothing  escapes,  has  apparently  recog- 
nized it  in  his  testimony  to  the  '^  remarkably  inflexible  organiza- 
tion *'  of  the  g(M)se.  Other  writers  seem  to  have  been  chiefly  at- 
tracteil  by  the  converse  of  this  tendency,  as,  under  the  circum- 
stances, is  most  natunil. 

It  seems  as  if  the  ])receiling  reasoning  might  serve  sis  a  key  to 
many  puzzling  facts  in  nature,  and  perha{)s  ileprive  the  catastro- 
phists  of  their  most  serviceable  weapon. 


HINTS  ON   THE  ORIGIN  OF  THK    FLORA   AND   FAUNA 

OF   THK    FLORIDA    KEYS. 

BY    I.,    r.    DK    iM»r It  TALES. 

r\URING  sev«»nil  sejisons  pass^tMl  on  or  near  the  Florida  ret»fs 
■*-^  and  keys,  engaged  in  snunding  and  dredging  in  the  (lulf 
Stream,  in  the  service  of  the  I'nited  States  Coiist  Survey,  I  had 
occasion  to  make  a  few  observations  on  the  vegetable  and  ani- 
mal inhabitants  <»f  the  islands.  Thev  were  of  course  made  with- 
out  system,  only  in  such  places  wln»re  tht»  steamer  liapp<?nt»d  to 
l>e  in  stormy  weather,  and  I  have  been  obligiul  to  complete  them 
as  much  as  possible  by  the  observations  of  others.  Incomplete 
as  they  still  are,  they  are  given  in  the  hope  of  drawing  the  atten- 
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tion  of  future  visitors  to  this  interesting  region  to  several  points 
in  the  mode  of  introduction  of  plants  and  animals  into  a  new 
region,  worthy  of  more  extended  study. 

We  have  here  a  curious  example,  on  a  very  small  scale  to  be 
sure,  of  land  of  comparatively  recent  origin,  which  has  received 
its  flora  and  fauna  from  two  different  and  very  distinct  sources, 
the  West  Indies  and  the  North  American  Continent,  and,  as  it 
seems,  the  flora  chiefly  from  the  former,  the  fauna  mostly  from 
the  latter. 

For  a  proper  understanding  of  the  subject  I  must  refer  to  the 
description  of  the  Florida  keys  and  reefs,  by  Professor  Agassiz, 
in  the  Coast  Survey  Report  for  1851  (it  was  never  published  in 
extenso)^  and  in  his  Methods  of  Study  ;  also  to  an  able  paper  on 
the  same  subject,  by  the  late  Lieut.  E.  B.  Hunt,  of  the  United 
States  Engineers,  in  the  Coast  Survey  Report  for  1862,  and  the 
Americayi  Journal  of  Science^  vol.  xxxv. 

Lieutenant  Hunt  expresses  the  opinion  that  the  reefs  and  keys 
shoot  out  as  it  were  by  their  western  end  into  the  deep  waters  of 
the  Gulf  of  Mexico.  He  says,  "  The  well-traced  curve  along 
which  this  grand  Florida  bank  thrusts  itself  out  into  the  deep 
waters  of  the  gulf  is  strikingly  significant  of  some  continuous  and 
regular  agency  in  its  production.  The  adjacent  flow  of  the  Gulf 
Stream  would  most  naturally  be  jvssumed  to  govern  in  some  way 
the  production  of  this  curve.  It  however  runs  in  the  contrary 
direction  to  serve  this  explanatory  use,  and  it  is  in  fact  rarely 
found  to  run  close  in  upon  the  reef.  There  is,  however,  an  eddy, 
countercurrent,  intermitting  in  chai*acter  and  of  variable  rate,  but 
on  the  whole  a  positive  and  prevailing  current."  We  have  not, 
unfortunately,  observations  enough  of  the  currents  near  the  reef  to 
confirm  these  remarks  otherwise  than  by  a  few  scattered  and  often 
contrary  ones,  but  judging  by  the  effects,  the  above  statement  is 
undoubtedly  true,  and  theoretically  we  should  expect  to  find  a 
countercurrent  in  the  concave  side  of  a  bend  of  the  main  current. 
To  the  effect  of  this  eddy  ought  to  be  added  the  still  more  regu- 
lar westward  action  of  the  trade-wind  and  the  flood  tide.  The 
formation  of  new  islands  and  the  westward  extension  of  the  reef 
are,  however,  probably  of  more  than  secular  slowness,  and  the 
first  discoverers  of  what  was  then  called  The  Martyrs  found  them 
very  nearly  as  we  see  them  now.  We  may  even  have  to  record 
periods  of  retrogression  as  we  do  in  glaciers,  when  a  period  of 
exceptionally  frequent  or  violent  hurricanes  destroys  more  than 
the  growth  of  corals  and  the  piling  up  of  their  dSbrii  can  supply. 
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Tbiis  in  the  past  forty  yean,  Looe  Key,  part  of  Sand  Key,  and 
North  Koy,  at  tbo  Tortugaa,  have  been  swept  oif  and  replaced  by 
shoals. 

The  actual  western  termination  of  the  system  of  keys  is  at 
Fxt^^^rheiul  Key,  one  of  the  Tortugsis,  but  shoal  ground  ex- 
tends some  twenty  miles  farther  %ve8t.  The  n^f  proper  termi- 
nates opposite  the  Marquessis,  about  forty  miles  east  of  the  Tor- 
tug-.is.  The  ancient  reef  which  prccechnl  the  one  which  formed 
the  keys  did  not  extend  as  far  west  by  more  than  one  hundred 
miles,  terminating  about  Cape  Sable.^ 

The  formation  of  the  keys  to  the  westward  of  Key  West 
plainly  shows  their  more  recent  origin.  The  Tortugas  consist 
mostly  of  coarse  coral  sand,  sometimes  unconsolidated,  sometimes, 
as  at  Loggerhead  Key,  forming  a  soft  roi*k,  quite  different  from 
the  harder  limestone  of  Key  West.  At  Loggerhead  its  yery 
nnrent  origin  is  plainly  set^n  by  its  contiiining  occasionally  pieties 
of  metal  from  wrecks,  such  as  bolts,  nuts,  nails,  etc.  East  Key 
of  the  siime  group  seems  to  be  washing  away  at  its  southern  end 
and  forming  anew  at  the  north.  North  Key,  which  has  been 
mentioned  as  having  disappeared,  is  s;iid  to  have  had  the  only 
well  of  fresh  water  in  the  group.  It  was  explained  by  my  in- 
fornuint,  probably  correctly,  as  having  betMi  composed  of  very 
line  sand,  more  apt  to  retain  the  niin-water  unmixed  than  the 
cosirser  siind  of  the  other  keys. 

The  marine  fauna  of  the  c*oraI  region  of  South  Florida  is  a 
West  Indian  colony  engrafted  on  the  m(»re  or  less  North  Ainer- 
i<*an  fauna  of  the  east  and  west  coasts  i»f  the  peninsula.  From 
Cape  Florida  an<l  from  C'ape  Sable  northward  the  reef  comis  and 
their  commensals  are  not  found,  the  uilcareous  is  replaced  by 
silicious  ssind,  oyst4*r  banks  fill  the  bays,  and  a  great  changt*  is 
apparent  by  a  mere  look  at  the  prevailing  shells  thrown  up  on  the 
bt»a<'h«'8. 

The  flora  ol  the  keys  is  very  largely  West  Indian  in  its  ori- 
gin. Mr.  Frinlcfrifk  Un*ndel  has  given  in  vol.  viii.  No.  S,  of  this 
jourimU  interesting  remarks  on  the  s{)ecies  of  plants  common  to 

1  I  wrMiM  ar{*e  on  the  winter  czruntiunijits  to  thnt  part  of  our  country  the  explora- 
tion of  the  rv^ion  of  the  KTen;la«li'!«,  northwont  of  the  Miami  Uivi;r,  with  reheard  to  the 
nuiutrt-r  and  dJKtanci's  of  anciifni  nxd,  whirh  ouf;ht  to  a«»unic  the  form  of  rockjr  isl- 
auiU  in  tho  raarshc^.  I^m;;  Key  in  thv  Kvcrf^laden,  by  its  shaiie  and  iMirallelism  to  the 
kn<iwn  ancient  re«f«,  mu«t  bi*  of  that  chara<>ter,  and  there  are  probably  more.  The 
fixfil  coraU  found  in  them  wouM  hv  of  intcrent  to  compare  with  more  recent  onet. 
It  would  Ite  desirable  to  know  aino  how  far  north  of  Cape  Florida  coral  rock  extendi 
alont;  (he  coa«t.  I  take  ihii  op|iortunity  to  ftay  that  the  Mu«euro  of  Comi»arative 
Zoi'*l-i^y  in  Cambridge  would  be  thankful  for  a  let  of  the  fowil  corala  of  Tampa  Ua}-. 
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South  Florida,  the  West  Indies,  and  Mexico,  to  which  I  refer 
the  reader.  I  would  only  state  that  the  anomaly  noticed  by 
Mr.  Brendel  in  the  number  of  species  common  to  South  Florida 
and  Mexico  being  so  much  smaller  than  those  common  to  the 
former  and  the  West  Indies  can  hardly  be  explained  by  a  former 
connection  of  the  land  as  he  seems  to  imply.  The  distribution 
of  animals,  as  we  shall  see,  would  not  bear  out  this  theory. 

No  botanist,  as.  far  as  I  can  find,  has  made  a  discrimination  be- 
tween the  flora  of  the  keys  proper  and  that  of  the  mainland  of 
South  Florida ;  it  would  no  doubt  show  that  some  of  the  few 
plants  common  to  Northern  and  Southern  Florida  do  not  extend 
to  the  islands ;  the  pine  is  a  conspicuous  example,  its  growth 
being  apparently  incompatible  with  pure  calcareous  soil ;  the 
Pine  Keys,  back  of  the  main  range,  are  the  only  ones  bearing  a 
growth  of  pines,  and  they  have  silicious  sand,  as  I  was  informed 
by  Professor  Agassiz.  I  have  often  regretted  not  having  visited 
them.  Seen  from  the  middle  of  Key  Biscayne  Bay  the  diflEer- 
ence  between  the  mainland  and  the  keys  is  quite  conspicuous. 
The  border  of  mangroves  is  of  course  the  same  on  both  sides,  but 
above  it  on  the  former  the  horizon  is  closed  by  the  pine  forest  so 
characteristic  of  the  shores  of  the  Southern  States,  while  on  the 
latter  the  larger  trees  are  fig-trees  of  two  or  three  species,  the 
quassia  (^Simaruba')^  the  torch  wood  (^Bursera^^  the  mahogany, 
and  a  few  others,  interspersed  with  a  dense  shrubbery,  in  which 
several  species  of  Eugenia  are  perhaps  the  most  common  and 
characteristic.  Near  the  water  the  Coccoloba^  or  sea-grape,  forms 
conspicuous  groups,  and  on  muddy  shores  the  mangrove  and  the 
Avicennia^  called  locally  the  black  mangrove,  are  always  ready 
to  consolidate  the  new-made  land,  the  former  by  its  air  roots  and 
numerous  floating  fruits,  the  latter  by  its  creeping  roots.  In 
sandy  places  the  palmetto  seems  to  monopolize  the  ground,  but 
never  rises  to  more  than  ten  or  fifteen  feet. 

The  tree  vegetation  seems  to  be  most  luxuriant,  comparatively 
speaking,  about  the  central  part  of  the  chain  of  keys,  say  from 
Key  Largo  to  Key  West.  At  Key  West  it  has  an  appearance  of 
decline,  though  it  is  hardly  a  fair  point  of  comparison,  as  most 
of  the  trees  suitable  for  fire-wood  have  been  destroyed  and  many 
trees  and  plants  introduced  which  have  changed  the  aspect  of 
the  vegetation.  West  of  this,  however,  the  change  becomes  more 
marked,  until  finally  we  reach  the  Tortugas,  where  I  made  it  a 
point  to  try  to  collect  every  plant  growing  on  the  group.  I  think 
I  nearly  succeeded,  and  obtained  only  fourteen  species,  which  my 
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frivml,  Mr.  Ix«qit«n)iix,  had  tlio  kindnrsx  to  Hi^litrmtno  for  mo. 
Tlmy  Br«  Suriana  maritima,  thf  liirgtitt  sliriib  covering  moflt  of 
tlie  isUnde,  impropotly  called  buy-cedar  by  th«  inbabitHnts; 
l^rume/artia  ffnaphalioidr»  ;  Avicennia  tommtota,  *  f«W  crippliwl 
■)>e>oinft)ii  on  Ktiali  Kvy,  mid  til.to  gmwing  on  the  jinrade  ground 
ot  Fort  Jefferson  ;  Sraivola  Plumieri :  Euphorbia  gtahtUt,  (Jprdia 
bidlatt.  probnbly  intr(idiic«<l  nnar  ttwi  liglit-boiiwi ;  Ambrotia 
crithmifolia  ;  Natturtium  tanatretifoliuvi ;  liattatat  littorali*  :  a 
lar^  Opuntla,  probably  introduced;  an  nndctiprniincd  labiate; 
Crnrkmi  tribuloide* ;  Vyfimm  fai>^ro(lonCu»  tind  £ragraiti$  ma- 
cranlha. 

Ttiis  scarcity  of  planta  may  be  attributed  to  various  cauaeo, 
but  lltf  [irincipnl  urn*  is  no  doubt  the  more  ruc«nt  formation  ot 
theite  islands,  nioru  im]>f!rft>ct  consolidation,  am)  the  as  yet  inautB- 
ciont  accumulation  of  vegetable  aoil.  The  distribution  of  eeeda 
may  aloo  Iw  inflnmiiwd  by  llio  currents  in  audi  a  way  as  tn  be 
left  iu  greater  numbers  on  tlie  keya  farther  east,  which  would  be 
first  touched  by  the  eddy  currenta  of  tlio  Gulf  Stream  ;  but  t)iis 
question  I  wouhl  only  tuncli  upon  nndor  great  reserve. 

It  would  bo  an  intert^ting  study  for  a  resident  botanist  to  col- 
lect th(!  numerous  seetls  thrown  on  tho  bttnches  of  Florida  and 
teat  their  germinative  powers.  Some  kinds  seem  to  genninate, 
but  still  not  to  grow  up  to  maturity.  Thus  I  huvu  seen  tfao 
oocoanut  germinating  among  the  rubbish  tliruwn  up  by  the  sua, 
bat  do  not  recollect  seeing  a  tr«u  grown  up  nnder  such  circum- 
stances, although  it  docs  wuU  under  cultivation.  Among  the 
rooat  enniinon  and  eoiiajiicuoun  Needs  found  on  the  btiiiches  are 
the  largo  beans  of  Untada  gigaiobium,  so  well  protected  by  their 
hard  skin  tliat  tbny  stjim)  transportation  by  the  (iulf  Strvam  kk 
far  as  Spitsbergen.  Vet  tliey  do  not  genninate  iu  Florida,  so  tar 
as  I  know. 

Thi!  land  animaU,  ns  hiw  bv^n  stat«d,  are  mostly  iminigranta 
from  the  mainland,  with  some  exceptions  which  will  be  noted. 
'Die  few  mammals  are  entirely  North  American,  and  it  is  Inti-r- 
rating  t^i  nolo  how  far  the  diffureot  specie  have  ponctrut^-d  along 
the  ehain  of  islands.  For  much  of  tltis  informatian  I  am  indebted 
to  Colonel  Pattereon,  one  of  the  oldest  residenta  of  Key  West, 
and  u  keen  sportsman  in  his  younger  days.  The  dmT  and  the 
niecaua  have  wandered  as  far  as  Koy  West ;  beyond  this  no  mam- 
niftU  are  found.  The  deer  \»  probably  destroyed  at  present,  but 
the  raoeovn  is  still  not  uncommon.  There  may  be  a  small  ro<hmt 
in   ailditiou,  and   ptrhnju  the  aipiatic  rabbit  of   the  Southern 
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States.  The  bear  does  not  extend  sq  far — I  think  only  to  Mata- 
cunibe  —  and  is  probably  only  a  visitor  at  the  time  when  the 
turtles  lay  their  eggs,  of  which  he  is  said  to  be  very  fond ;  there 
would  be  little  food  for  him  at  other  times.  Key  Largo  which 
is  connected  by  a  narrow  isthmus  with  the  mainland  has  the 
mammals  of  the  latter,  opossums,  squirrels,  etc.  A  burrowing 
rabbit,  according  to  Colonel  Patterson,  is  found  on  Rabbit  Key, 
a  very  small  and  isolated  islet  in  the  bay  or  sound  between  the 
mainland  and  the  keys.  To  reach  Key  West  from  Key  Largo, 
some  fifteen  or  more  channels  (some  of  them  three  or  four  miles 
wide)  have  to  be  crossed  in  passing  from  island  to  island.  The 
want  of  fresh  water  is  the  probable  inducement  for  the  under- 
taking.^ The  absence  of  North  American  mammals  from  Cuba 
and  the  Bahamas  would  seem  to  give  a  great  antiquity  to  the 
present  course  of  the  Gulf  Stream  which  has  proved  an  impass- 
able barrier. 

Of  birds  little  can  be  said  on  jiccount  of  their  wandering 
habits.  After  hurricanes,  birds  from  Cuba  are  often  taken  here, 
which  are  not  seen  at  other  times.  A  list  of  the  regular  breed- 
ing birds  would  be  interesting. 

For  the  batrachia  and  reptiles  I  can  only  give  a  list  for  Key 
West,  kindly  made  up  for  me  by  Mr.  Garnian  from  the  collec- 
tion in  the  Museum  of  Comparative  Zoology.  The  batrachia 
are  Hyla  cinerea  and  Scaphiojna  solitarius;  the  snakes,  TVo^ 
pidonotua  compreancaudus^  Coryphodon  constrictor  (Tortugas), 
JElaphis  obaoletus  and  yuttatus^  Liopeltis  ceitivus^  CrotaluB  ada- 
manteus ;  the  saurians,  Plestiodon  quinquelineatum^  Cnemido- 
phorus  aezlineatus^  Anolis  principalis^  and  Sphcerodactylua  nota- 
tus.  The  chelonians  are  represented  by  TTiyrostemum  Penn- 
sylvanicum ;  the  salt-water  terrapin  is  said  to  be  found  at  the 
Marquesas,  between  Key  West  and  the  Tortugas,  but  I  have 
never  seen  a  specimen. 

All  of  these,  with  the  exception  of  Sphcerodaetylus,  from 
Cuba,  are  North  American  species.  The  batrachia  are  said  by 
Wallace  to  be  very  seldom  represented  in  insular  faunae,  being 
rapidly  killed  by  salt  water.  Tiie  two  species  mentioned  above 
may  have  been  transported  with  soil  from  the  mainland,  which 
has  been  sometimes  brought  to  enrich  the  gardens. 

Of  the  insects  I  cannot  speak.  There  will  be  probably  found 
here  a  considerable  mixture  of  North  American,  Cuban,  and 

^  While  un  the  subject  of  mammals  I  would  mention  that  a  very  imperfecdj 
known  West  Indian  seal  is  fonnd  occasionally  in  numbers  on  the  Dog  rocks^  north* 
east  corner  of  Salt  Key  Bank,  abont  one  hundred  miles  from  Key  West. 
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BiilianiiAn  forms,  as  the  distances  are  not  too  great  to  be  trav- 
ersi'd  by  most  flying  insects.  It  would  be  an  interesting  study 
for  an  entomologist  to  find  out  how  far  North  American  species 
have  lulaptcd  themselves  to  the  West  Indian  flora,  and  how  far 
they  have  varieil  under  this  influence. 

With  regsird  to  the  land  shells,  I  am  enabled  by  the  kindness 
of  Mr.  Thomas  Bland,  to  give  more  extendiHi  lists  than  in  Uie 
other  de|)artment8.  Mr.  Bland,  not  content  to  give  me  the  ben- 
efit of  his  own  lai'ge  stock  of  knowledge,  has  spared  no  p;uns  to 
gather  all  the  information  within  reach,  principally  from  Mr.  W. 
(i.  Binnev  and  Mr.  W.  W.  Calkins. 

Mr.  Binney  remarks  that  the  fauna  of  the  keys  is  quite  the 
Hiime  as  that  of  the  mainland  from  Tampa  Bay  to  the  Miami 
Uiv('r«  and  that  this  fauna  is  about  equally  derived  from  the 
great  *'  Southern  Province*'  of  the  eastern  region  of  North  Amer- 
ica and  from  the  West  Indies,  and  gives  the  following  lists  in 
corn  tin  mit  ion  :  — 
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ttlanilina  trannu,  errrvwh<*re. 
SiimiK'A  campotriti,  Key  West. 
Polycvra  Ciir|)cnteriana'  Key  West,  Key 

Hi<*cayne. 
Pulyjryru  H.'|»tvinvolva,  Key  West. 
••  '      cereolu*. 
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iivulifera, 
Pupa  variolosa, 

••    tiiodicAp 

'*     ni|>icola, 
Helix  pulehella, 
Zoiiite*  minusciilus, 
Ilelicina  orbiculaU, 


ft 

u 

•  ( 
fl 
u 
•« 


Zonitcs  Gandlachi.  Key  Went. 
Patiila  vortex,  mainland  and  keys. 
Ilclix  varianti.  Key  Wejtt  to  Kev  Kiscavnc. 
Cvlindrella  Poovana,  Miami  ^iver,  )Cey 

West. 
Macruceranus  ])ontiflcus,i  Miami  Uivcr  to 

Tam]»a. 
Marroccranui  GoMHci,  Little  Sanisota  Bay. 
Rnlimu^  ronrietinus.  Miami  Kiver. 
'  Struphia  incana,  mainland  and  kcvH. 
Stenoi^yra  dctonuideit,  Miami  Uivi-r. 
8tcno!;rra  «;rH(*illin)a,  .Miiimi  Kiver.  Key 

Wc»i. 
Li;;nu^  fuseiatiis.  Miami  River,  Key  West. 
<  )rthalienrt  undatus,      "  ' " 

Chondr«>tK>nia  den  tat u in,   Miami   Kiver, 
Key  \\  ei«t. 
i  Cvlin'drella  jejuna,   Miami    Kiver,    KeT 
'We»t. 


From  Mr.  Calkins'  list  I  add  P.  incayui  from  Kc»v  West  to 
Key  Bis(niyn«*.  That  some  species  which  are  common  to  some 
of  the  West  Intlia  Islands  an<l  to  South  Florida  have  had  their 
origin  in  North  America  and  spread  from  there,  as  stated  by 
Mr.  Kinnev,  is  a  fact  very  difficult  to  account  for.  The  currents 
are  decidedly  sigaiinst  it^  and  a  former  connection  of  the  land  not 
cniifirmed  bv  a  study  of  other  classics. 

We  may  recapitulate  as  follows  from  these  notes,  imperfect  as 

>  Key  West  (Calkins). 
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th^y  aro :  (1.)  The  vegetation  of  the  Florida  Keys  is  largely 
West  liulian.  (2.)  The  mammals  are  entirely  North  American, 
and  no  speoios  common  to  Florida  and  West  Indies,  except  per- 
h:»l«  some  bats  and  the  manatee,^  which  are  not  properly  at- 
taohiHl  to  the  land.  (3.)  Reptiles  and  batrachia.  North  Amer- 
ican with  only  one  exception.  The  Cuban  crocodile,  lately  di»- 
a>vered  in  South  Florida,  is  never  found  on  the  keys.  (4.)  Land 
shells  are  about  equally  divided,  with  a  slight  preponderance  of 
West  Indian  species. 

On  the  whole,  therefore,  this  small  region  is  well  entitled  to  be 
called  a  curious  instance  of  intermingling  of  faunas,  and  worthy 
of  being  carefully  studied  in  all  its  details,  aside  from  the  great 
interest  it  presents  to  the  naturalist  in  its  marine  fauna  and 
flora,  and  to  the  geologist  as  a  working  model  of  many  of  the 
agencies  by  which  a  large  proportion  of  the  sedimentary  rocks 
have  been  formed. 


A   PROVISIONAL   HYPOTHESIS   OF   PANGENESIS.* 

BY    W.    K.    BKOOKS. 

TIIK  value  of  Darwin's  Provisional  Hypothesis  of  Pangenesis, 
as  a  legitimate  attempt  at  a  scientific  interpretation  of  the 
facts  of  reproduction,  is  so  evident  that  no  apology  for  endeavor- 
ing to  discuss  the  subject  is  necessary.  I  venture  then  to  call 
attention  to  the  following  attempt  to  combine  the  hypotheses  of 
Owen,  Spencer,  and  Darwin  in  such  a  way  as  to  escape  the  ob- 
jections to  which  each  is  in  itself  liable,  and  at  the  same  time  to 
retiiin  all  that  renders  them  valuable. 

All  characteristics  which  are  fully  established  as  peculiarities 
of  the  species  are  transmitted  through  the  various  forms  of 
asexual  reproduction,  as  well  as  by  the  ovum,  which  has  in  itself 
the  power  to  develop,  when  excited  by  a  proper  stimulus  which 
may  or  may  not  be  the  effect  of  impregnation,  into  a  new  in- 
dividual of  the  parent  form. 

New  characteristics,  on  the  contrary,  are  transmitted  through 
the  agency  of  gemmules,  which  are  thrown  off  by  the  cells  impli- 
cated in  the  variation.  These  gemmules  have  not,  like  the  ovum, 
power  to  develop  into  a  new  individual,  but  reproduce  under 

^  The  comparatively  abundant  frati^ments  of  manatee  bones  found  by  me  in  dredg- 
ing off  the  Florida  coast  seem  to  indicate  former  migrations  of  that  animal  between 
Cuba  and  Florida.    I  believe  it  is  not  known  now  to  leave  the  shores. 

'^  Al>8tract  of  a  paper  read  ai  the  Buffalo  meeting  of  the  American  Association  for 
the  Advancement  of  Science,  August  23,  1876. 
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proper  conditions  the  cell  which  formed  them.  Tliey  are  Btored 
up  by  the  male  gland  and  enter  into  its  excretion,  the  seminal 
fluid,  and  are  thus  transmitted  to  the  egg  by  impregnation. 
Since  the  iKxly  of  the  female  is  variable,  like  that  of  the  male, 
some  of  the  cells  will  occasionally  form  gemmules ;  some  of  these 
may  be  Ciirried  with  the  fluids  of  the  b<xly  to  the  ovary,  and  thus 
gain  access  to  an  ovarian  egg ;  but  the  female  differs  from  the 
male  in  having  no  specialized  organ  for  the  aggregation  and  trans- 
mission of  gemmules. 

In  this  form  the  hypothesis  demands  only  a  very  limited  num- 
ber of  gemmules  at  any  given  time,  since  only  those  cells  which 
are  undergoing  modification  give  rise  to  gemmules.  We  thus 
esaipe  nearly  all  the  ditflculty  of  the  Darwinian  form  of  the 
hypothesis.  We  are  also  able  to  answer  the  objection  raised  by 
Galton,  for  the  presence  of  great  numbers  of  gemmules  in  the 
blcMHl  at  any  given  time  is  not  to  be  ex{K*cted,  and  the  testis  and 
seminal  receptacle  are  the  only  organs  which  normally  contain 
any  considenible  number  of  them  from  the  various  parts  of  the 
botlv. 

Acconling  to  the  new  view  we  are  to  regard  the  male  element 
as  the  origiUiiting  and  the  female  as  th(^  perpetuating  factor  in 
the  reprwluctive  process.  The  female  is  conservative,  the  male 
pn>gressive.  Adherence  to  type  is  brought  about  through  the 
female,  and  adaptiition  to  conditions  through  the  male. 

I  will  now  give  a  more  extended  account  of  the  manner  in 
which  gemmules  are  produced.  An  adult  animal  or  plant  is 
composed  of  cells  which  must  be  regarded  as  morphologiral  indi- 
viduals, for  they  exhibit  all  the  properties  which  characterize 
an  organism.  They  absorb  nutriment,  grow,  give  rise  to  formed 
material,  and  multiply  asexually.  These  pn»j)erties  they  csm  bo 
proveil  to  iM)ssess ;  we  assume  that  they  also  have  the  power  to 
give  riso  to  eggs,  or,  to  use  I>arwin*s  word,  to  gemmules  capable 
of  developing  into  similar  cells.  Assuming  that  this  power, 
homologous  with  that  of  independent  organisms,  exists,  let  us  see 
whetlu*r  wo  can  learn  from  the  study  of  independent  organisms 
the  conditions  under  which  it  may  \h:  expected  to  manifest  itself. 
We  know  that  among  animals  and  plants  growth,  development, 
and  multiplicaticm  are  so  related  that  eaeh  am  go  on  only  at  the 
exp<Mis<*  of  the  others,  and  that  anything  which  tends  to  check 
growth  or  development  favors  multiplication  ;  we  know  too,  that 
asexual  an<l  sexual  multiplication  are  related  in  the  Siimc  way. 
If  the  constituent  cells  of  an  organism  are  organisms  in  them* 
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selves,  we  should  expect  them  to  conform  to  the  same  laws.     Moat 
of  the  cells  of  the  body  are  at  any  given  time  very  perfectly 
adapted  to  the  conditions  under  which  they  are  placed,  that  is, 
such  an  adjustment  has  been  brought  about  during  the  process 
of  evolution  of  the  organism,  as  to  place  each  cell  under  such 
relations  to  its  environment  as  are  most  favorable  to  the  perform- 
ance of  its  function  in  the  body.     This  state  of  things  will  last 
until  some  unfavorable  change  takes  place  in  the  environment, 
either  external  or  internal  to  the  body.     The  adjustment   be- 
tween the  cell  thus  aflfected  and  its  conditions  will  of  course  be 
disturbed  by  the  change,  and  if  this  change  is  great  enough  to 
check  the  performance  of  its  normal  functions,  but  not  suflfi- 
ciently  great  to  destroy  life,  the  cell  will,  after  the  analogy  of 
other  organisms,  give  birth  to  gemmules.     As  these  gemmules 
when  transmitted  to  the  next  generation  are  supposed  to  give 
rise  to  variations,  we  have  a  simple  and  consistent  explanation  of 
what  is  without  doubt  the  greatest  difficulty  of  the  theory  of 
natural  selection  :  how,  among  the  countless  numbers  of  possible 
variations,  a  given  cell  ever  happens  to  vary  at  the  time  change 
is  needed.     This  explanation  is  all  the  more  satisfactory  since  it 
simply  embraces  the  unicellular  organisms  which   compose  the 
body  under  laws  which  are  well  established  as  applied  to  inde- 
pendent orgimisms.     We  can  also  understand  why  variations  do 
not  usually  make  their  appearance  in  the  individuals  upon  which 
the  new  conditions  are  first  brought  to  bear,  but  in  succeeding 
generations ;  for  the  new  conditions  do  not  result  in  direct  varia- 
tion, but  in  the  production  of  'gemmules  which  are  transmitted 
to  the  next  generation.     It  may  perhaps  be  asked  why  a  cell 
produced  from  a  gemmule  should  be  more  variable  than  one  pro- 
duced by  division.     A  cell  formed  by  division  commences  its 
existence  as  a  fully  formed  cell,  but  a  gemmule  has  the  absorp- 
tion of  food  and  the  building  of  a  body  still  before  it,  and  it  will 
therefore   be  more  susceptible  to  external  conditions,  just  as  a 
house  in  process  of  construction  is  more  easily  altered  than  one 
which  is  finished. 

If  our  assumption  that  newly  acquired  characteristics  are 
transmitted  by  the  male  and  those  of  long  standing  by  the  fe- 
male is  correct,  the  phenomena  of  crossing  should  furnish  us  with 
a  test  of  the  hypothesis.  According  to  the  theory  of  evolution, 
animals  of  allied  species  and  varieties  are  the  descendants  of  a 
common  ancestor,  and  those  characteristics  which  they  have  in 
common  are  due  to  this  community  of  descent  and  are  of  long 
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standing,  while  those  peculiarities  which  distinguish  them  from 
each  other  are  in  most  cases  of  later  origin.  If,  then,  we  make 
a  reciprocal  cross,  that  is,  if  we  select  two  allied  species  or  varie- 
ties and  cross  the  male  of  one  with  the  female  of  the  other,  and 
then  reverse  the  process,  using  the  female  of  the  first  and  the 
male  of  the  second,  we  should  expect  in  most  cases  to  find  a  dif- 
ference in  the  offspring.  Where  the  male  of  species  A  is  crossed 
with  the  female  of  si)ecies  B,  we  should  ex{)ect  the  offspring  to 
inherit  from  its  mother  the  characteristics  common  to  both  par- 
ents, and  from  the  father  some  of  the  distinctive  marks  of  the 
spi*ci(*s  or  variety  A.  In  the  second  case  we  should  expect  it  to 
unite  some  of  the  features  of  the  form  B  to  those  {K'culiar  to  the 
g(>nu8.  To  take  a  special  case ;  if  we  cross  a  st^illion  with  a 
female  ass  we  should  expect,  according  to  our  hy{X)the8is,  to  find 
that  the  offspring  exhibiteil  the  chanicteristics  of  the  Equidas  to- 
g<*ther  with  some  of  the  distinctive  features  of  the  horse,  while 
we  should  expect  to  find  that  the  offspring  of  the  jaickass  and  the 
man*  united  some  of  the  specific  features  of  the  ass  to  those  com- 
mon to  both  parents.  It  is  needless  to  siiy  that  this  experiment 
hiu»  been  tried  thousands  of  times  with  a  uniform  result  which 
agrees  perfectly  with  the  demands  of  our  hyi)othesis.  In  some 
cases  the  result  of  reciprocal  crosses  seems  to  directly  oppose  our 
conclusions,  but  the  difficulty  is  in  many  instances  only  ap|>ar- 
ent.  A  s{)ecies  sometimes  differs  from  its  allies,  not  in  having 
aocpiired  new  chanicteristics,  but  by  reversion  or  arn'st,  aiul  such 
a  species  will  transmit  its  distinctive  features  through  the  female 
rather  thiui  through  the  male.  Thus  the  Niata  cattle,  which 
siH?m  to  be  a  reversion  to  an  extinct  form,  are  more  pre{)otent 
over  other  varieties  through  the  female  than  through  the  male. 
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TF  sp(*ech  be  but  the  means  of  communicating  emotions  or  in- 
^  t<*ntions  to  other  beings,  even  invertebrate  animals  possess 
fiiculties  of  the  same  nature.  We  see  insects,  such  as  ants, 
which  live  in  so-called  communities,  carrj'ing  out  elaborately 
preconcerted  warlike  underUikings  and  atUicks.  A  beetle  which 
in  rolling  the  ball  of  dung  inclosing  its  egg  has  allowed  it  to 
slip  into  a  hole  from  which  it  is  unable  to  extricate  it,  flies 
away,  to  return  in  a  short  time  with  a  number  of  assistants  suffi- 
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cient  to  push  the  ball  up  the  sides  of  the  declivity  by  coopera- 
tion of  labor.  ^These  creatures  must,  therefore,  unquestionably 
possess  some  means  of  communicating  with  each  other  concern- 
ing this  combination.  It  requires  no  long  observation  of  our 
song  birds  to  distinguish  the  diflferent  tones  by  which  they  warn 
their  young  of  danger,  or  call  them  to  feed,  or  by  which  they 
attract  each  other  to  pair.  These  animals,  therefore,  have  at 
their  control  a  certain  number  of  signals  which  are  quite  ade- 
quate to  procure  for  them  some  few  of  the  wants  of  their  life, 
and  these  signals,  as  far  as  we  can  at  present  guess,  have  been 
acquired  and  inherited  in  the  same  manner  as  were  their  in- 
stincts."    (Peschel.) 

Although  we  are  all  familiar  with  the  lazy  drum-fish  of  our 
sea-coast,  —  and  some  may  have  heard  those  grunting  sounds  that 
have  given  this  species  its  common  name,  —  the  little  fishes  of  our 
inland  brooks  and  more  pretentious  denizens  of  our  rivers  are 
looked  upon  as  voiceless  creatures ;  that  if  indeed  they  have 
ideas,  they  must  express  them  entirely  by  movements,  not  of  one 
portion,  but  by  their  whole  bodies.  But,  in  fact,  the  conditions 
that  obtain  among  insects  and  birds,  as  detailed  in  our  quotation 
from  Dr.  Peschel,^  are,  in  a  measure,  applicable  to  our  fishes ; 
at  least,  in  the  several  years  of  my  studies  of  the  habits  of  our 
more  common  species,  I  have  concluded  that  certain  sounds  made 
by  these  fishes  are  really  vocal  efforts,  and  that  their  utterance 
is  for  the  purpose  of  expressing  an  idea  to  others  of  their  kind ; 
and  furthermore,  that  these  sounds  are  closely  connected  with 
their  breeding  habits,  although  I  have  heard  these  same  sounds 
at  other  seasons. 

Probably  no  one  has  failed  to  notice  the  brilliant  colors  of  the 
restless  red-fin,  as  it  darts  to  and  fro  through  the  clear  waters  of 
a  crystal  brook,  or  the  crimson  fins  of  the  silvery  roach,  that  ere 
summer  has  passed,  pale  to  dull  yellow  and  lose  all  their  glow ; 
but  while  with  all  our  fishes  there  is  at  one  time  of  the  year  a 
deepening  of  every  tint,  this  is  in  no  wise  comparable  to  the 
goi^eous  hues  nature  has  vouchsafed  to  a  certain  few.  My 
studies  of  the  habits  of  these  common  fishes  have  suggested  that 
the  bright  coloi*s  of  spring,  which  are  analogous  to  the  breeding 
plumage  of  male  birds,  might  possibly  bear  the  same  relationship 
to  vocal  sounds  that  the  songs  and  plumage  of  birds  bear  to  each 
other.  With  some  exceptions,  our  finest  songsters  are  dull-col- 
ored birds.     Have  our  plainer-tinted  fishes  a  compensation  for 

us  attraction  of  color  in  the  ability  to  utter  sounds  ? 

The  Kaces  of  Man,  page  101.    By  Oscar  Peschel.    D.  Appleton  St  Go.    187& 
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After  several  summers  spent  in  observing  the  breeding  habits 
of  these  common  fishes,  I  have  been  able  to  form  two  tables,  re- 
ferring to  the  breeding  habits  and  the  relationship  of  color  and 
supposed  voice  thereto,  of  sixteen  species  of  fresh-water  fishes. 
In  the  first  of  these,  I  have  simply  separated  them  into  bright, 
and  dull  colored  species ;  the  bright  coloration  referring  to  the 
bretMiing  dress  or  spring  coloration.  In  the  second  list,  I  have 
sepanited  them  according  to  their  supposed  vocal  powers,  and 
abstmce  of  such  ]>owers ;  and  it  will  be  seen  on  comparbon  that 
a  combination  of  voice  and  color  does  not  occur. 

TABLE  1.1 

iirWiant  Coion.  DhII  or  Silperif. 

Yellow  perch.  Spineless  perch. 

Common  Kanfl*»h.  Mud  vunfinh. 

Banded  sunfish.  Gizzttnl  shad. 

Red.fin.  Mullet 

Eel. 

Cat-fish. 
Lamprej. 
TABLE  H. 
Supposed  Voeal  Power.  Voiceless, 

Spineless  perch.  Yellow  perrh. 

Mud  sunflsh.  Common  sunfi»h. 

Gizzard  shad.  Rt'd-tailed  suntish. 

Mullet.  Banded  snnftsh. 

Lamprejr.  Chub. 

Catfish.  Koach. 

Eel.  Ued.fin. 

Pike. 
Bill-fish. 

We  have  here  four  species  enumerated  tluit  are  brilliantly 
coloretl,  and  seven  that  are  dull  or  silverv ;  and  of  tlu»  former, 
nime  are  lK»lieve<l  to  have  any  voice  proper,  while  of  the  seven 
of  till*  right-hand  column,  all  are  believtHi  to  be  so  endowed.  In 
the  right-liand  column  of  Table  II.,  it  will  be  noticed  that  the 
"  voiri*less  "  species  include  the  four  highly  colored  fishes  and 
five  others,  all  of  silvery  tints,  which  I  have  carefully  studied, 
that  have  no  habit,  so  far  as  traceable,  which  would  s(*parate  them 
from  the  list  of  species  without  voice.  We  can  scarcely  then 
avoid  the  conclusion,  that  %vith  fishes  iis  with  birds  the  brill- 
iantlv  colored  males,  as  a  rule,  are  mostlv,  if  not  wliollv,  de- 
pendent  on  their  hues  to  attract  the  females  in  the  amatory 
season. 

Those  who  may  be  familiar  with  the  common  chub  (^SemotiluB 

^  I  hare  pnrposelj  omiued  the  slurfj^n  fK>m  the  list  of  plainly  colored  fishes,  af 
I  desire  lo  make  a  separate  stodj  of  the  habits  of  this  fish. 
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corparalis)  will  doubtless  urge  as  an  exception,  that  the  peculiar 
grunting  sounds  made  by  this  fish  when  taken  from  the  water 
entitle  it  to  a  place  among  the  list  of  species  supposed  to  have  a 
voice ;  but  I  have  not  been  able  to  detect  this  sound  except  at 
such  a  time,  and  as  the  fish  is  then  out  of  water  and  struggling, 
it  may  be  involuntary.  On  the  other  hand  the  deep  bronze  and 
golden-green  tints  of  the  fresh-water .  bass,  or  "  mud  sunfish  " 
(^Acantharcus  pomotis^y  may  be  maintained  to  be  a  case  of  high 
coloration,  and  a  sexual  attraction  ;  and  the  same  might  be  said 
of  the  land-locked  gizzard  shad  {Dorosoma  cepedianum)^  but  the 
former  of  these  has  been  most  frequently  of  all  fishes  observed 
by  me  to  voluntai'ily  utter  sounds  when  confined  in  an  aqua- 
rium ;  still  I  doubt  not  there  are  many  exceptions,  and  one  great 
objection,  and  at  first  it  seems  a  fatal  one,  to  the  suggestions  I 
have  made  is  that  there  probably  are  so  very  many  exceptions 
to  the  supposed  rule.  But  to  refer  again  to  the  case  of  birds. 
Assuming  the  correctness  of  evolution,  as  I  do,  then  we  need  go 
back  but  a  very  short  period  in  geological  time  to  see  the  numer- 
ous species  of  our  birds  reduced  to  single  representatives  of  each 
genus,  and  even  far  fewer  of  so-called  genera.  With  the  avifauna 
thus  simplified,  the  differences  that  now  exist  between  our  som- 
bre-hued  songsters  and  gayly  colored  songless  birds,  were  doubt- 
less more  marked  ;  and  might  not  this  be  held  true  of  our  fishes 
also  ?  The  vast  influence  brought  to  bear  upon  all  animals 
by  their  surroundings  and  the  increasing  struggle  for  existence 
has  evolved  in  later  times  and  is  evolving  innumerable  vari- 
ations in  the  forms  of  life  of  the  present  time  ;  and  these  changes 
have  in  so  great  a  measure  obscured  the  conditions  that  once 
characterized  both  our  birds  and  fishes,  in  the  matter  of  the  re- 
lationship of  voice  and  color,  that  what  I  believe  to  have  been 
once  a  well-marked  feature  of  animal  life  is  now  traced  with 
difficulty.  Nevertheless,  the  many  instances  of  apparent  voice 
that  I  have  noticed,  and  their  relationship  as  to  color,  induce  me 
to  believe  that  what  is  now  scarcely  a  rule,  perhaps,  as  obtaining 
among  fishes,  was  once  a  law  that  governed  them. 

In  studying  these  same  fishes  in  another  phase  of  their  habits, 
we  see  that  while  all  of  the  species  enumerated  are  active  through- 
out the  day,  it  cannot  be  questioned  that  some  of  them  are  far 
more  active  at  night,  and  shun,  if  undisturbed,  the  glare  of  mid- 
day sunshine.  These  partially,  if  not  strictly  nocturnal  species 
are  those  that  I  have  considered  as  having  the  power  to  give 
or  utter  a  truly  vocal  sound,  and  they  are  the  more  plainly 
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colored  8])ecic8.  The  brilliant  tints  being  of  little  or  no  use  by 
ni^lit  necessitates  the  diurnal  habits  of  those  fishes  possessing 
ilinn,  while  the  nocturnal  species,  with  a  voice  as  a  compensation 
for  color,  are  enabled  to  oirry  on  a  courtship  in  part  by  its  aid 
which  would  be  of  little  or  no  use  during  the  day. 

Having  given  an  outline  of  the  conclusions  reache<l,  as  to  the 
supprmed  relationship  of  voice  and  color  among  certain  fishes, 
let  us  coiisi<ler  in.  detail  the  chanicteristic  habits  of  two  of  the 
best-known  and  most  widely  differing  s|)ecies  of  the  list  given. 
As  representing  the  voiceless  but  highly  tinted  fishes,  h*t  us  tjike 
the  common  sunfish  {^Pomotis  vuhjarii)^  and  on  the  other  hand 
the  etpially  familiar  cat-fish  (^Amiurutt  lynx)  us  an  instance  of  a 
fish  that  has  the  power  of  uttering  a  sound,  —  that  has  the  rudi- 
ments of  a  v(»ice. 

With  the  bursting  of  the  leaf-buds  and  disappear.ince  of  the 
ice  from  the  sh:uly  nooks  of  our  quiet  inland  ponds,  the  g<iyly 
tinte<l  sunfish  that  all  winter  long  has  been  hizily  losifing  in 
the  dee|)er  waters  of  his  old-time  haunts  dons  not  another 
s^'alv  coat,  indeed,  but  so  n*news  an<l  polishes  the  old  that  he 
might  well  pass  for  another  of  his  kind ;  and,  coming  boldly  to 
the  sunny  shallows,  darts  restlessly  about,  admiring  himsi'lf,  I 
tloubt  n(»t,  but  to  his  gn^ater  satisfaction  l>eing  admired  by 
<»tliers,  and  before  the  flowers  of  May  have  fadetl  has  gotten 
himself  a  mate.  But  the  C4)urtship  of  this  gsiudy  fish  has  been 
no  easy  matter.  Ilundnnls  of  his  kind,  as  bright  as  he,  have, 
like  him,  striven  by  the  hour  to  clear  the  field  of  every  rival ; 
and  the  clear  waters  an^  often  turbid  with  sand  an<l  grass  torn 
from  the  bed  of  the  stnnim,  sis  the  older  males  chase  4*aeh  other 
from  point  to  point,  endeavoring  by  a  successful  snap  to  rob 
each  other  of  a  fin.  No  4M»urtship  battles  among  birds  are  more 
earnestly  fought ;  and  as  the  bird  with  bedniggled  feathers  is 
wise  enough  to  withdniw  from  the  contest  and  i|ui(*tly  seek  a 
mate  when  his  soiled  plumage  is  in  part  restored,  so  the*  sunfish 
with  mangled  fins  retires  from  the  nesting  grounds.  But  not  a 
sound  hits  l>ei*n  made  by  tlies«%  excited  fishes,  except  that  of  tlio 
rippling  water  when  cut  by  their  spiny  iins  ;is  they  chanced  to 
reach  above  the  surfa«*e.  Never,  when  for  a  moment  quiet,  have 
we  eliance4l  to  see  the  delicate  chain  of  silvery  bubbles  that 
esca[>e  from  the  mouth  of  the  biiss  (mud  sunfish)  when,  shall 
we  say,  calling  to  its  mate?  At  night,  I  believe,  the  sunfish 
rests  from  his  lalmrs.  I  have  not  been  able  to  detect  anv  con- 
tiuuance  of  his  spring-time  vivacity  after  sunset,  and  am  led  to 
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conclude  that  bis  sole  dependence  in  securing  a  mate  is  in  his 
brilliant  coloring. 

What  a  contrast  is  presented  in  the  lazy,  dull-colored  cat-fish 
that  slowly  wanders  over  the  muddy  bed  of  the  stream,  if  per- 
chance he  is  moving  about  at  all,  during  the  day !  Not  a  motion 
can  be  detected  that  is  not  referable,  without  doubt,  to  so 
prosaic  a  matter  as  the  search  for  food.  If  a  dozen  or  more 
come  together,  it  is  but  to  hunt  in  concert,  and  nothing  of  the 
nature  of  a  contest  is  to  be  seen.  But  after  sunset,  every  one 
of  their  kind  becomes  suddenly  more  animated  ;  there  is  a 
marked  restlessness  in  their  every  movement,  as  they  congregate 
in  large  numbers  in  some  limited  area.  At  such  a  time,  their 
presence  is  to  be  detected  not  only  by  the  aid  of  "  submarine 
lanterns  "  and  all  the  troublesome  helps  that  one  must  employ 
to  study  fishes  at  night ;  there  is  an  opportunity  given  to  use 
one's  ears  as  well  as  eyes,  and  by  careful,  patient  waiting  we 
may  hear,  even  from  the  deeper  waters,  a  gentle  humming  sound 
that,  if  noticed  at  all,  by  most  people  would  be  referred  to  the 
insect  life  teeming  about  them.  If,  knowing  or  suspecting  the 
true  origin  of  this  gentle  murmur,  we  can,  without  alarming  the 
fish,  float  our  boat  carefully  to  a  point  directly  above  them,  we 
will  find  that  scores  of  chains  of  little  air  bubbles  are  rising  to 
the  surface  ;  and  as  the  sound  increases  or  dies  away,  in  propor- 
tion to  the  abundance  or  absence  of  the  bubbles,  it  is  safe  to 
refer  the  sound  to  the  fishes  that  by  voluntarily  expelling  the  air 
from  their  bodies  produce  the  murmurs  we  have  mentioned. 
But,  thanks  to  the  aquarium,  by  its  aid  we  have  confirmed  it. 

I  have  not  the  space,  here,  to  enumerate  all  the  circumstances 
connected  with  these  voluntary  emissions  of  sounds  by  certain 
of  our  fishes,  seven  species  of  which  I  have  particularly  men- 
tioned. Brief  references  to  the  others  must  here  suffice.  Con- 
cerning the  first  mentioned  of  our  little  list,  the  spineless  perch, 
or  "  pirate "  (^Aphrodederus  sat/anus^  :  my  knowledge  of  its 
habits  have  been  mostly  derived  from  aquarial  studies,  but  al- 
though the  diminutive  size  of  the  very  largest  specimens  ob- 
tained—  a  little  over  four  inches  in  length  —  rendered  it  very 
difficult  to  be  certain  that  sound  accompanied  the  expulsion  of 
air  from  their  bodies,  I  am  almost  sure  I  detected  it,  and  the 
actions  generally  of  the  fish  were  such  as  to  render  it  in  a  high 
degree  probable  that  there  was  a  sound  heard  by  the  female 
fishes  of  their  kind. 

Of  the  percoid,  that  I  have  here  called  the  "  mud  sonfish  ** 
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{AvanthareuM  pomotin')^  there  is  no  doubt.  Not  only  in  the 
muddy  brooks  where  it  is  mostly  found,  but  also  when  confined 
in  an  aquarium,  this  fish  will  utter  at  times  a  deep  grunting 
sound  that  cannot  be  mistaken.  That  it  is  vohintary,  too,  is 
evident  from  the  quick,  nervous  movement  of  the  whole  body, 
and  wide  distention  of  the  gill-covers  that  accompanies  the  sound. 
These  sounds  and  those  of  the  cat-fish  first  called  mv  attention 
to  the  subject  of  voluntary  production  of  sound  or  *'  voice  "  in 
fishes.  Like  the  spineless  ]>erclu  this  sunfish  is,  I  think,  strictly 
nocturnal  in  its  habits,  and,  from  aquarial  obsiTvations  I  am  led 
to  l>elieve,  chooses  a  mate,  ami  accompanies  her  to  the  nest  for 
ovipositing  only  at  night. 

( >f  that  interesting  fish,  the  land-locked  ^^  gizzanl  shad  ** 
(  D'trotfttma  vrpeditmum)^  my  observations  have  led  to  the  detec- 
tion of  a  very  audible,  whirring  sound,  not  unlike  the  deeper 
notes  of  a  coarse  string  of  an  aK>lian  harp.  ThoM*  who  may  have 
notiiNMi,  at  times,  the  vibrating  thrill  that  arises  from  the  wind 
passing  over  a  number  of  telegraph  wires,  will  have  heard  a 
sound  nearly  identical.  I  judge  that  both  sexes  utter  this  sound 
in  couivrt ;  but  it  may  Ix'  that  during  the  early  spring  the 
sexes  sc*[)arate,  to  come  together  agsiin  some  few  weeks  later, 
when  spawning  commences,  and,  in  such  a  case,  that  only  the 
males  were  *'  singing."  We  find,  especially  in  the  herring  tribe, 
that  the  Bitxea  mignite  separately  ;  but  in  the  Ciise  of  the  gizzard 
shad,  when  land-lockeil,  as  there  could  be  no  migration,  this 
separation  probably  does  not  occur. 

The  chub-sucker  or  mullet  {.}ftxn$toma  oblon*/um)  in  ixnotliev 
example  of  thos<;  dull-colored,  nocturnal  fislu^s  that  frequent 
streams  with  muddy  bwls  thickly  overgrown  with  water  plants, 
and  which  have  the  |H)wer  of  audibly  forcing  air  fri>ni  their 
lMKli(*8.  Ill  April,  with  a  noticeable  dee)>ening  of  their  colora- 
tion, there  is  increjised  activity  in  every  movement,  and,  wh(»lly 
unlike  their  actions  by  day,  at  night  they  swim  quiti*  near  the 
surface,  and  utter  a  single  prolonged  note  accompanied  by  a 
diseharge  of  air-bubbles.  They  appiMir  to  project  their  jaws  just 
alnive  the  water,  and  force  the  air  from  Inmeath  their  gill-covers 
imm«Mliately  below  the  surface,  sis  there  are  two  panillel  streams 
(»f  bubbles.  When  seen  in  the  moonlight,  these  bubbles  api)ear 
like  minute  silver  beads.  Swimming  in  this  way,  the  mullet 
will  often  |>roce4*d  a  humlred  yards,  uttering  their  i>eculiar 
**  eall  **  four  or  five  times  while  passing  over  that  distance*. 

In  the  lamprey  (^Petromyzon  uiyrican$)  we  have  a  semi-n(jc- 
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turnal  species  that  I  have  had  but  few  opportunities  of  observing 
closely,  as  it  frequents  rapidly  running  water  and  spends  much 
the  greater  portion  of  its  time  under  flat  stones.  On  two  oc- 
casions I  have  had  opportunities  of  watching  them,  when  paired, 
and  thought  that  they  uttered  a  peculiar  sound,  quite  dissimilar 
to  that  of  any  other  fish  note  T  had  heard,  but  it  was  unaccom- 
panied so  far  iis  I  could  determine  by  a  chain  of  air  bubbles 
rising  to  the  surface,  such  as  always  are  seen  to  accompany  the 
notes  uttered  by  the  chub-sucker  or  cat-fish.  This  same  noise,  or 
one  very  similar,  was  made  by  them  when  captured  and  taken 
from  the  water,  and,  in  both  instances,  may  have  been  involun- 
tary. From  their  peculiar  anatomy,  they  are  an  exceedingly 
interesting  species  with  reference  to  the  subject  of  voice  so- 
called  ;  and  I  regret  that  my  experience  when  keeping  them  in 
an  aquarium  did  not  confirm  my  suspicions  when  studying  them 
in  their  proper  habitat.  When  in  an  aquarium,  I  occasionally 
heard  a  prolonged  buzzing  sound  that  had  many  of  the  charac- 
teristics of  what  I  have  considered  voice  in  other  species,  but  it 
was  too  monotonous  and  protracted  to  be  considered  a  voluntarily 
produced  sound  or  vocal  effort.  If  the  more  voice-like  sounds 
heard,  as  mentioned,  are  characteristic  of  their  breeding  season, 
then  it  probably  is  strictly  a  "  love  call,"  and  certainly,  when 
paired,  tliese  fishes  are  exceedingly  amorous. 

In  all  the  instances  so  far  mentioned  of  voluntarily  expressed 
sounds  or  utterances  of  fishes,  they  have  been  referred  to  in  con- 
nection with  their  ordinary  breeding  habits  ;  not  that  they  are 
never  heard  at  other  times,  but  because  these  "  calls "  or 
"  songs,"  or  whatever  they  should  be  considered,  are  a  marked 
feature  of  that  season.  In  our  common  eel  (^Anguilla  acutiroa- 
iris)  we  have  an  instance  of  a  fish  possessing  unmistakable  evi- 
dences of  voice,  yet  which  may  be  said  to  have  no  breeding  sea- 
son, at  least  when  found  far  inland.  Without  inquiring  into  the 
still  doubtfully  deti?rmined  breeding  habits  of  the  eel,  it  is  suffi- 
cient here  to  say,  that  in  countless  thousands  they  pass  from  the 
sea  up  our  rivers,  and  so,  far  inland  through  the  most  insignifi- 
cant brooks,  and  certainly  often  reach  isolated  ponds.  From 
these  ponds  they  seldom  escape.  Here  they  grow  to  a  large  size, 
and  live  to  a  great  age ;  yet  summer  after  summer  passes  with- 
out any  indication  of  their  breeding.  No  species  of  fresh-water 
fish  is  more  strictly  nocturnal  in  its  habits,  and  none  are  so  easily 
studied,  inasmuch  as  at  night  they  are  not  only  very  active  but 
keep  continually  near  the  surface.     In  the  matter  of  voice,  eela 
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uttor  a  more  distinctly  miisicnl  sound  than  any  other  of  those  I 
have  mentioned.  It  is  a  single  note,  frequently  rej^eated,  and  has 
a  slightly  metallic  resonance.  I  have  heard  this  sound  only  at 
night,  and  never  when  the  animal  is  taken  from  the  water  by 
day,  as  when  captured  by  a  hook,  so  that  I  presume  it  is  not  in- 
voluntary. When  a  largi?  number  of  eels  are  congregated  in  a 
small  space,  as  when  fee<Iing  on  some  decayed  animal,  I  have 
heard  this  note  very  frequently  repeate<l,  and  from  the  volume 
of  sound  I  judge  that  large  w\^  utb'r  only  a  note  that  is  dis- 
tinctly audible.  It  is  well  known  that  this  fish  occasionally 
leaves  the  water  voluntiirily  and  wanders  a  considerable  distance 
toother  stix'ams  or  ponds;  and  when  through  protnicted  droughts 
a  {mnd  becomes  quite  dry,  while  other  fishes  ]>erish,  the  eels  suf- 
fer little  inconvenience,  as,  snake-like,  they  crawl  at  night  over  a 
considerable  stretch  of  land,  guided  by  some  undetermined  in- 
stinct to  the  nearest  water.  At  such  a  time  the  eel  will  occa- 
sionally utter  this  same  clear  note,  eRpei*ially  if  surprised.  F'rom 
what  I  liave  been  able  to  determine  concerning  these  overland 
journeys  of  the  eel,  they  are  undertak(»n  only  when  the  grass  is 
wt*ll  nioistened  with  dew,  and  a  surface  of  anv  extent  devoid  of 
thick  vegetation  is  an  effectual  barrier  to  their  progrt^ss.  I 
would  add,  that  I  have  noticed  when  "  bobbing  "  for  eels,  namely, 
catching  them  without  injury  to  their  mouths,  that  when  squirm- 
ing about  the  bottom  of  the  boat  they  not  unfrequently  utter  this 
ssime  sound,  not  inaptly  compared,  perhaps,  to  the  faint  scpieak 
of  a  mouse. 

I  have  given  one  insUince,  that  of  the  common  Pomotis,  of 
a  fish  tliat  is  strictly  a  diurnal  species,  of  bright  colonition,  and 
that  passes  through  the  various  phases  of  courtship  and  nidi- 
fication  witiumt  uttering  a  sound  ;  and  on  the  (»tlier  hand,  more 
or  less  in  detail,  referred  to  sevenil  other  fishes  that  arc*  all  of 
dull  coloration,  are  nocturnal  in  their  habits,  and,  whether  volun- 
t;irilv  or  not,  certainlv  at  times  do  utter  sounds.  They  cannot 
be  considered  as  simply  making  a  noise,  this  arising  from  the  un- 
avoidable result  of  «*rtain  muscular  movements.  The  action 
that  proiluces  the  soun<I,  on  tlu»  contrary,  I  liavtj  lM»t»n  led  to  be- 
lieve is  one  intiMitionally  |)erformed  that  the  sound  may  result, 
and  the  fish  luis  a  distinct  purpose  in  view  in  the  latter,  it  l>eing 
a  call  to  others  of  its  kind,  wliicli  is  n\sponded  to  by  the  approach 
of  th(»sc  hearing  it  and  for  whom  it  was  intended. 

WluMi  we  csirefully  stutly  the  entire  ichthyic  fauna  of  a  given 
loc:ility,8ay  of  a  single  small  stream,  as  I  have  done  in  this  case. 
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we  shall  undoubtedly  find  some  exceptions  to  this  supposed  rule 
of  dissociation  of  coloration  and  voice  ;  but  these  may  be  less  in 
number  than  appear  to  us,  when  we  consider  how  great  a  num- 
ber of  diminutive  species  are  found  in  every  stream,  that  cannot 
be  determined  in  which  class  they  should  be  placed ;  for  while 
many  are  dull  colored  and  doubtless  possess  voice  (the  well- 
known  mud  minnow,  Melanura  limi,  is  an  excellent  example), 
this  is  too  faint  a  sound  for  us  to  detect ;  but  from  the  fact  that 
this  peculiarity  csin  be  determined  in  some  of  the  larger  species, 
it  is  not  improbable  that  in  earlier  geological  eras  fishes  gener- 
ally were  of  sombre  tints,  and  possessed  more  decided  vocal  pow- 
ers than  at  present ;  and  that  in  the  subsequent  differentiation  of 
genera  and  species,  color  was  more  and  more  evolved  as  a  ge- 
neric character,  and  voice  became  proportionately  less  a  feature  of 
our  fishes,  but  was  retained  in  some  and  reappears  in  still 
stronger  development  in  those  connecting  links  between  fishes 
and  the  higher  vertebrates,  culminating  in  the  batrachians,  where 
it  is  perfected  by  the  presence  of  a  larynx. 

In  conclusion,  it  is  well  to  quote  briefly  from  an  author  who 
has  most  scientifically  discussed  this  same  subject.^ 

He  writes :  '*  Not  only  is  there  every  reason  to  believe  that 
the  majority  of  sounds  produced  by  fishes  are  not  casual  utter- 
ances, but  are  truly  voluntary,  but  there  is  among  such  as  give 
vent  to  them  a  most  remarkable  development  of  the  organs  of 
hearing  in  all  essential  particulars,  for  example,  in  the  semi-cir- 
cular canals,  otoliths,  and  nerves,  correlative  with  the  degree  of 
perfection  of  the  instrument.  Further  than  this,  as  the  sounds 
generally  excel  in  frequency  and  intensity  at  the  breeding  season, 
it  will  not  be  unreasonable  to  regard  them,  —  granting,  as  we  do» 
that  the  chirp  of  the  cricket  and  the  croak  of  the  frog  is  each  in 
its  way  an  alluring  serenade,  —  as  nuptial  hymns,  or,  to  use  lan- 
guage ascribed  to  Plutarch,  as  '  deafening  epithalamia.'  More 
than  this ;  seeing  that  the  carp,  and  others  of  the  same  family, 
have  given  unmistakable  proofs  of  their  aptitude  to  receive  some 
rudiments  of  education,  and  in  particular  to  perceive  certain 
sounds,  it  can  yet  be  possible  that  the  moral  admonitions  of  a 
St.  Anthony  of  Padua  —  by  many  still  regarded  as  a  work  of 
supererogation  —  may,  no  less  than  the  amorous  twang  of  the 
vesical  zither,  after  all  not  have  fallen  upon  totally  deaf  ears/* 

1  Songs  of  Fishes.  By  John  C.  Gallon.  Popular  Science  Review,  October,  1S74. 
(Consult  also  Recherches  sur  les  Bruits  et  Sons  expressifs  que  sont  entendre  les  PoU- 
sons  d'Europc,  par  M.  Dufossd.  (Annales  des  Sciences  Naturellcs.  Tom.  xix.,  xx., 
1874.)  With  many  illustrations.  This  article  doubtless  inspired  theexoeUent 
by  Mr.  Gallon.  —  Editor  American  Naturalist.) 
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THE   GEOGRAPHICAL   DISTRIBUTION  OF   ANIMALS: 

GENERAL  CONCLUSIONS.* 

RT   ALFRED   R.   WALLACE. 

HAVING  now  closed  our  survey  of  the  animal  life  of  the 
whole  earth,  —  a  survey  which  has  necessarily  been  encum- 
bered with  a  multiplicity  of  detail,  —  we  proceed  to  summarize 
the  general  conclusions  at  which  we  have  arrived,  with  regard  to 
the  past  history  and  mutual  relations  of  the  great  regions  into 
which  we  have  divided  the  land  surface  of  the  globe. 

All  thtt  pahtM)ntological  no  less  than  the  geological  and  physical 
<*vi(Ience,  at  present  available,  points  to  the  great  land  masses 
of  the  northern  hemisphere  as  l)eing  of  immense  antiquity  and 
as  the  area  in  which  the  higher  forms  of  life  were  developed.  In 
goin<5  back  through  the  long  series  of  the  Tertiary  formations 
in  Europe,  Asia,  and  North  America,  we  find  a  continuous  suc- 
cession of  vertebrate  forms,  including  all  the  highest  types  now 
existing  or  that  have  existed  on  the  earth.  These  extinct  ani- 
mals comprise  ancestors  or  forerunners  of  all  the  chief  forms  now 
living  in  the  northern  hemisphere  ;  and  as  we  go  back  farther  and 
farther  into  the  past,  we  meet  with  ancestral  forms  of  those 
types  also,  which  are  now  either  confined  to  or  specially  char- 
acteristic of  the  land  masses  of  the  southern  hemisphere.  Not 
only  do  we  find  that  elephants  and  rhinoceroses  and  hippopot- 
ami were  once  far  more  abundant  in  Guro])e  than  they  are  now 
in  the  tropics,  but  we  also  find  that  the  a|M's  of  West  Africa  and 
Malaya,  the  lemurs  of  Madagascar,  the  Edentatji  of  Africa  and 
South  America,  and  the  marsupials  of  America  and  Australia 
wen*  all  n»pn^sented  in  Europe  (and  probably  also  in  North 
America)  during  the  earlier  part  of  the  Tertiary  epoch.  Thcsti 
facts,  taken  in  their  entirety,  lea<l  us  to  conclude  that  during 
the  whole  of  the  Tertiary  and  jwrhaps  during  much  of  the  Sec- 
ondary ]K*rirNls,  the  great  land  masses  of  the  earth  were,  as  now, 
situateil  in  the  northern  hemisphere  ;  and  that  hero  alone  were 
developetl  the  successive  types  of  vertebrata,  from  the  lowest  to 
tlie  highest.  In  the  southern  hemisphere  there  appear  to  have 
been  three  considerable  and  very  ancient  land  masses,  varying  in 
extent  from  time  to  time,  but  always  keeping  distin(*t  from  each 
other,  and  rej>res«»nted,  more  or  less  <M)nipletely,  by  Australia, 
S<iiith   Africa,   and   South    America   of   our   time.     Into   these 

*  ChaptiT  XTi.  of  The  Geof^rmphicjU  Dittribution  of  Animali.    New  York  :  Ilnrper 
and  Broih^ri. 


*;i«:r 


The  Geographical  Distribution  of  AnimaU,        [March, 

i:  v«d  successive  waves  of  life,  as  they  each  in  turn  became 
asnr^Mnmly  united  with  some  part  of  the  northern  land.  Aus- 
XTLlia  appears  to  have  had  but  one  such  union,  perhaps  during 
^•e  middle  or  latter  part  of  the  Secondary  epoch,  when  it  re- 
v!^:ved  the  ancestors  of  its  Monotremata  and  marsupials,  which  it 
has  since  developed  into  a  great  variety  of  forms.  The  South 
African  and  South  American  lands,  on  the  other  hand,  appear 
each  to  have  had  several  successive  unions  and  separations,  allow- 
ing first  of  the  influx  of  low  forms  only  (Edentata,  Insectivora, 
and  lemurs),  subsequently  of  rodents  and  small  Carnivora,  and 
latest  of  all  of  the  higher  types  of  Primates,  Carnivora,  and  Un- 
gulata. 

During  the  whole  of  the  Tertiary  period,  at  least,  the  northern 
hemisphere  appears  to  have  been  divided,  as  now,  into  an  east- 
em  and  a  western  continent,  always  approximating  and  some- 
times united  towards  the  north,  and  then  admitting  of  much  in- 
terchange of  their  respective  faunas,  but  on  the  whole  keeping 
distinct,  and  each  developing  its  own  special  family  and  generic 
types,  of  equally  high  grade,  and  generally  belonging  to  the  same 
orders.     During  the  Eocene  and  Miocene  periods,  the  distinction 
of  the  Palaearctic  and  Nearctic  regions  was  better  marked  than 
it  is  now,  as  is  shown  by  the  floras  no  less  than  by  the  faunas  of 
those  epochs.     Dr.  Newberry,  in  his  Report  on  the  Cretaceous 
and  Tertiary  Floras   of   the  Yellowstone  and  Missouri  Rivers, 
states,  that  although  the  Miocene  flora  of  Central  North  Amer- 
ica corresponds  generally  with  that  of  the  European  Miocene,  yet 
many  of  the  tropical,  and  especially  the  Australian  types,  such 
as  Nakea  and  Dryandra^  are  absent.     Owing  to  the  recent  dis- 
covery of  a  rich  Cretaceous  flora  in  North  America,  probably  of 
the  same  Jige  as  that  of  Aix-la-Chapelle  in  Europe,  we  are  able 
to  continue  the  comparison,  and  it  appears  that  at  this  early  pe- 
riod the  difference  was  still  more   marked.     The   predominant 
feature  of  the  European  Cretaceous  flora  seems  to  have  been  the 
abundance  of  Proteacea?,  of  which  seven  genera  now  living  in 
Australia  or  the  Cape  of  Good  Hope  have  been  recognized,,  be- 
sides others  which  are  extinct.     There  are  also  several  species  of 
Pandanus^  or  screw-pine,  now  confined  to  the  tropics  of  the  east- 
ern hemisphere,  and  along  with   these   oaks,  pines,  and   other 
more  temperate  forms.     The  North  American  Cretaceous  flora, 
although  far  richer  than  that  of  Europe,  contains  no  Proteaceae 
or  Pandani^   but   immense   numbers   of   forest   trees   of    living 
and  extinct  genera.     Among  the  former  we  have  oaks,  beeches, 


1877.]  The  Oeographical  DutrihtUion  of  Animdti.  159 

willows,  pliincs,  alders,  dogwood,  and  cypress,  together  with 
siirh  AiiKTican  forms  ns  magnolias,  sassafras,  and  liriodendrons. 
Then)  are  also  a  few  not  now  found  in  America,  as  Araucaria 
and  Cinnamomum^  the  latter  still  living  in  Japan.  This  nnnark- 
able  lloni  hiis  iK'en  found  over  a  wide  extent  of  countrv.  New 
Jerscn*,  Alabama,  Kansas,  and  near  the  sourci^s  of  tho  Missouri 
in  the  latitude  of  QueWc,  so  that  we  can  hardly  impute  its  {h)- 
culiarly  ttimponite  character  to  the  great  elevation  of  so  large  an 
area.  The  int(*rvening  Eocene  floni  approximatc*s  closely  in 
North  Amerlcsi  to  that  t)f  the  Miocene  pericxl,  while  in  Europe 
it  seems  to  have  been  fully  :uh  tropical  in  character  as  that  of  the 
prec^ling  Creticcous  perioil,  fruits  of  Nipa^  Pandanus^  Ajiona^ 
Acacia^  and  many  Proteacea^  occurring  in  the  London  clay  at 
the  mouth  of  the  Thames. 

These  fiiets  appear,  at  first  sight,  to  Ik»  inconsistent,  unless  we 
suppose  the  climates  of  Europe  and  North  America  to  have  been 
widely  different  in  those  early  times  ;  but  they  may  |)erhaps  be 
harmonized  on  the  supposition  of  a  more  uniform  and  a  some- 
what milder  climate  then  prevailing  over  the  whole  northern 
hemisphere,  the  contrast  in  the  vegetation  of  these  countries  be- 
ing due  to  a  radical  ditlereuce  of  type,  and  therefore  not  indica- 
tive of  climate.  The  early  European  flora  seems  to  have  bi»en  a 
portion  of  that  which  now  exists  only  in  the  tropical  and  sub- 
tropical lands  of  the  eastern  hemisphere,  and  as  much  of  this 
flora  still  survives  in  Australia,  Tasmania,  Japan,  and  the  Cape 
of  (iockI  Ho|h',  it  does  not  necessarily  imply  more  than  a  warm 
and  (Mpuible  tem|K*rate  climate.  The  early  North  American 
flora,  on  the  other  hand,  seems  to  have  \kh}i\  essentially  the  same 
in  ty{Hi  sis  that  which  now  exists  there,  and  which  in  the  Mio- 
cenii  p(*ri(Ml  was  well  repn'sented  in  Europe  ;  and  it  is  such  as 
now  fliMirishes  bi'st  in  the  warmer  parts  of  the  United  States. 
Hut  whatever  conclusion  we  may  arrive  at  on  the  question  of  cli- 
mate, there  can  be  no  doubt  as  to  the  distinctness  of  the  flonis  of 
the  ancient  Nearetic  and  Pahearctic  regions;  and  the  view  de- 
rived from  the  study  of  th<Mr  existing  and  extinct  fauniis  —  that 
these  two  regi«ms  have,  in  past  times,  lK»en  more  clearly  S4*pa- 
rated  than  they  are  now  —  receives  strong  Hupjxirt  from  the  unex- 
pected evi(h*iice  now  obtained  sis  to  the  chanict(T  and  mutations 
of  their  vegetable  forms,  during  so  vsist  an  e|>och  tis  is  comprised 
in  the  whole  duration  of  the  Tertiary  |H»riod. 

The  general  phenomena  of  the  distribution  of  living  animals, 
combined  with  the  evidence  of  extinct  forms,  lead  us  to  conclude 
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that  the  Palaearctic  region  of  early  Tertiary  times  was,  for  the 
most  part,  situated  beyond  the  tropics,  although  it  probably  had 
a  greater  southward  extension  than  at  the  present  time.  It  cer 
tainly  included  much  of  North  Africa,  and  perhaps  reached  far 
into  what  is  now  the  Sahara,  while  a  southward  extension  of  its 
central  mass  may  have  included  the  Abyssinian  highlands,  where 
some  truly  Palaearctic  forms  are  still  found.  This  is  rendered 
probable  by  the  fossils  of  Perim  Island  a  little  farther  east,  which 
show  that  the  characteristic  Miocene  fauna  of  South  Europe  and 
North  India  prevailed  so  far  within  the  tropics.  There  existed, 
however,  at  the  extreme  eastern  and  western  limits  of  the  region, 
two  extensive  equatorial  land  areas,  our  Indo-Malayan  and  West 
African  sub-regions,  both  of  which  must  have  been  united  for 
more  or  less  considerable  periods  with  the  northern  continent. 
They  would  then  have  received  from  it  such  of  the  higher  verte- 
brates as  were  best  adapted  for  the  peculiar  climatal  and  organic 
conditions  which  everywhere  prevail  near  the  equator ;  and  these 
would  be  preserved,  under  variously  modified  forms,  when  they 
had  ceased  to  exist  in  the  less  favorable  and  constantly  deteriorat- 
ing climate  of  the  north.  At  later  epochs,  both  these  equato- 
rial lands  became  united  to  some  part  of  the  great  South  African 
continent  (then  including  Madagascar),  and  we  thus  have  ex- 
plained many  of  the  similarities  presented  by  the  faunas  of  these 
distant  and  generally  very  different  countries. 

During  the  Miocene  period,  when  a  subtropical  climate  pre- 
vailed over  much  of  Europe  and  Central  Asia,  there  would  be  no 
such  marked  contrast  as  now  prevails  between  temperate  and 
tropical  zones  ;  and  at  this  time  much  of  our  Oriental  region, 
perhaps,  formed  a  hardly  separable  portion  of  the  great  Palaearc- 
tic land.  But  when,  from  unknown  causes,  the  climate  of  Eu- 
rope became  less  genial,  and  when  the  elevation  of  the  Hima- 
layan chain  and  the  Mongolian  plateau  caused  an  abrupt  differ- 
ence of  climate  on  the  northern  and  southern  sides  of  that  great 
mountain  barrier,  a  tropical  and  a  temperate  region  were  neces- 
sarily formed  ;  and  many  of  the  animals  which  once  roamed  over 
the  greater  part  of  the  older  and  more  extensive  region  now  be- 
came restricted  to  its  southern  or  northern  divisions,  respectively. 
Then  came  the  great  change  we  have  already  described  (vol.  i. 
p.  288),  opening  the  newly  formed  plains  of  Central  Africa  to 
the  incursions  of  the  higher  forms  of  Europe,  and  following  on 
this,  a  still  further  deterioration  of  climate,  resulting  in  that 
marked  contrast  between  temperate  and  tropical  faunas,  which  is 
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now  one  of  the  most  promiuont  fefttur<±8  in  Uie  distribution  of 
AiiitDAl  an  well  iu  of  Tegetjible  forms. 
St  IB  not  aeoesaary  to  go  into  anj  furthur  dctaib  \wra,  m  we 
■taMllriHuty,  in  our  iliscuMioD  of  the  origin  of  tbt;  fnuuii  of  tba    J 
|jpit*l  regions, pointed  out  what  changes  moet  probably  oo«urre<i   J 
ta  Meb  CAM.     Tliosu  details  ar«,  Iiowcvlt.  to   a  gntat   extent    1 
speenlaUve,  and   they  inuHt  remain   so  till  we  obtain  aa  much 
laowled^  of  the  extinct  faunas  and  past  gvological  history  of 
the   Aoutbern    lands   as   we   have   tliost!  of   Europ<r  and   North 
Amerii.ii.     But  the  broad  i^oncluaions  at  which  we  have  now  ar- 
rived seoro  to  rest  on  a  sulfieiuntiy  extuosivn  basis  of  (acts,  and 
they  luad  us  to  a  eltiarur  conception  of  the  mutual  relations  and 
comparative  importance  of  tho  scvenil  n^ginns  than  could  be  oIh 
tain<.-d  at  an  earlior  stage  of  our  tnijuiri<'a. 

If  our  viows  of  the  origin  of  the  several  regions  are  correct,  it 
is  dear  tliat  no  mere  binary  division  into  north  and  sonlh,  or 
into  cast  and  wcjtt  can  be  altogether  satisfactory,  since  at  th« 
dawn  of  the  Tertiary  period  we  still  tiod  oar  six  regions,  or 
what  may  bv  termed  Uie  rudiments  of  Lliem,  already  establishind. 
The  north  and  south  division  truly  represents  the  fact  that  th« 
gnat  northern  continents  arc  the  seat  and  birthphice  of  all  tlie 
higher  forms  of  life,  while  the  southern  cootinenta  have  derived 
the  greater  part,  if  not  tho  whole  of  their  vertebrate  fauna  from 
the  north  ;  hat  it  implies  the  erroneous  conclusion  that  the  oliief 
souUiem  lands,  Australia  and  South  America,  are  more  closely 
related  to  each  other  than  to  the  northern  continent.  The  fact, 
however,  is  Uiat  tliei  fauna  of  each  has  bt-en  durived,  independ* 
ently,  and  pfrh»|M  at  very  different  times,  from  the  north,  witW 
which  tli'?y  therefore  have  a  true  genetic  rehition,  while  any  in- 
t«n»mmunion  bi.*twi*en  themselves  has  been  comparadvely  recent  i 
and  snperiicial,  and  has  in  no  way  modified  the  great  features  trf  | 
animal  life  in  each.  The  east  and  west  division  repmvente^  ' 
Booording  to  our  views  —  a  more  fundanientjtl  diversity,  siuee 
vre  find  the  northern  continent  itself  so  divided  in  tho  earlieet 
Eoeeno  and  even  in  Cretaceous  times,  while  wo  hitve  the  strong 
»t  proof  that  South  Anirriea  wha  fieupled  from  the  Neitrctia, 
and  AuHtmlia  and  Africa  from  the  l'ala»rcti<i  region  ;  hence, 
the  eastern  and  western  hemispher(«  are  tho  two  great  branche* 
of  the  triHi  of  lift*  of  our  globe.  But  thiK  division,  taken  by 
itself,  woold  obscure  the  facts,  firstly,  of  the  close  relation  and 
parallelism  of  the  Noarctic  and  PalauLrcHc  regions,  not  only  now, 
bot  as  far  back  as  wo  can  dearly  traoo  thom  in  the  past ;  and 
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secondly,  of  the   existing  radical   diversity   of  the   Australian 
region  from  the  rest  of  the  eastern  hemisphere. 

Owing  to  the  ranch  greater  extent  of  the  old  Palsearctic  region 
(including  our  Oriental)  and  the  greater  diversity  of  Mammalia 
it  appears  to  have  produced,  we  can  have  little  doubt  that  here 
was  the  earliest  seat  of  the  development  of  the  vertebrate  type, 
and  probably  of  the  higher  forms  of  insects  and  land-moUusks. 
Whether  the  Nearctic  region  ever  formed  one  mass  with  it,  or 
only  received  successive  immigrations  from  it  by  northern  land 
connections  both  in  an  easterly  and  westerly  direction,  we  can- 
not decide ;  but  the  latter  seems  the  most  probable  supposition. 
In  any  case,  we  must  concede  the  first  rank  to  the  Palaearctic 
and  Oriental  regions,  as  representing  the  most  important  part  of 
what  seems  always   to   have  been  the  great  continent  of    the 
earth,  and  the  source  from  which  all  the  other  regions  were  sup- 
plied with  the  higher  forms  of  life.     These  once  formed  a  single 
great  region    which   has   been   since  divided  into   a  temperate 
and  a  tropical  portion,  now  suflBciently  distinct,  while  the  Nearc- 
tic region  has,  by  deterioration  of  climate,  sufiEered  a  considera- 
ble diminution  of  productive  area,  and  has  in  consequence  lost  a 
number  of   its  more   reniarkable  forms.      The   two   temperate 
regions  have  thus  come  to  resemble  each  other,  more  than  they 
once  did,  while  the  Oriental  retains  more  of  the  zoological  aspect 
of  the  great  northern  regions  of  Miocene  times.     The  Ethiopian 
form  having  been  once  an  insular  region,  where  lower  types  of 
vertebrates  alone  prevailed,  has  been  so  overrun    with  higher 
types  from  the  old  Palaearctic  and  Oriental  lands  that  it  now 
rivals,  or  even  surpasses,  the  Oriental  region  in  its  representation 
of  the  ancient  fauna  of  the  great  northern  continent.     Both  of 
our   tropical   regions   of  the  eastern  hemisphere  possess  faunas 
which  are  to  some  extent  composite,  being  made  up  in  different 
proportions  of  the  productions  of  the  northern  and  southern  con- 
tinents,—  the  former  prevailing  largely  in  the  Oriental,  while 
the  latter   constitutes   an  important  feature   in  the   Ethiopian 
fauna.     The   Neotropical  region  has  probably  undergone  great 
fluctuations  in  early  times;  but  it  was,  undoubtedly,  for  long 
periods  completely  isolated,  and  there  developed  the  Edentate 
type  of  mammals  and  the  Formicaroid  type  of  passerine  birds 
into  a  variety  of  forms,  comparable  with  the  diversified  marsu- 
pials of  Australia,  and  typical  Passeres  of   the  eastern  hemi- 
sphere.    It  has,  however,  received  successive  infusions  of  higher 
types  from  the  north,  which  now  mingle  in  various  degrees  with 
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its  lower  forms.  At  an  early  period  it  must  have  nHMnvctl  a  low 
form  of  Primates,  which  has  been  (leveloixnl  into  the  two  i>ecul- 
iur  familii^s  of  American  monkevH ;  while  its  Hamas,  tapirs, 
(leer,  and  |>ecciiries  came  in  at  a  later  date,  and  its  opossums  and 
extinct  horsc^s  probably  among  the  latest.  The  Australian  region 
alone,  after  having  b<H'n  united  with  the  great  n(»rthern  conti- 
nent at  a  very  early  date  (probably  during  the  Seccmdary  {K'riod), 
has  ever  since  remained  more  or  less  com{>letely  isolatiMl,  and 
thus  exhibits  the  development  of  a  primeval  type  of  mammal, 
almost  wholly  uninfluenced  by  any  incursions  of  a  later  and 
higher  tyiM*.  In  this  resiKvt  it  is  unique  among  all  the  great 
regions  of  the  earth. 

We  SCH5,  then,  that  each  of  our  six  regions  has  had  a  history  of 
its  own,  the  main  outlines  of  which  we  have  b(*en  able  to  tnicc 
with  tolenible  certaintv.  Each  of  them  is  now  characterized  — 
i\s  it  seems  to  have  been  in  all  past  time  of  which  we  have*  any 
tolenibly  full  record  —  by  well-marked  zoological  featuivs,  while 
all  are  connected  and  n^lated  in  the  complex  nunles  we  have  en- 
deavored to  unravel.  To  combine  any  two  or  more  of  these 
regi(»ns,  on  account  of  existing  similarities  which  are  for  the 
most  part  of  recent  origin,  would  obscun^  some  of  the  most  im« 
])ortant  and  int(*resting  features  of  their  past  history  and  present 
condition.  And  it  sec^ms  no  less  impnu-ticable  to  combine  the 
whole  into  groui>s  of  higher  rank,  since  it  Iuls  been  shown  that 
there  are  two  op|M)sing  moiles  of  doing  this,  and  that  each  of 
them  Represents  but  one  as{H*ct  of  a  problem  whi<'h  can  only  be 
solved  by  giving  e<pial  attention  to  all  its  as|H»cts. 

Fi»r  reasons  which  have  Ihh.*!!  alreadv  stated  and  which  are 
sufliciently  obvious,  we  have  relied  alm<jst  exclusively  on  the  dis- 
tribution of  living  and  extinct  Mammalia  in  arriving  at  these 
conclusions.  Hut  we  believe  they  will  apply  equally  to  elucidate 
the  phenomena  pn*si*nted  by  the  distribution  of  all  terrestrial 
organisms,  wlu^n  combined  with  a  can^ful  consideration  of  the 
various  means  of  dispersal  of  the  difTerent  groups  and  the  com- 
parative longevity  of  their  spei^ies  and  genera.  Even  insects, 
which  are  i>erliaps  of  all  animals  the  farthest  n*moved  from 
Mammalia  in  this  respect,  agn.'e  in  the  great  outlines  of  their 
distribution,  with  the  vertebrate  orders.  The  regions  are  ad- 
mittedly the  same,  or  nearly  the  siune  for  both,  and  the  dis- 
cn*pancies  that  occur  are  of  a  nature  which  can  bt%  explained  by 
two  undoubted  facts,  the  greater  antiquity,  and  the  greater 
facilities  for  dis{)er8al  of  insects. 
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But  this  principle,  if  sound,  must  be  carried  farther  and  be 
applied  to  plants  also.  There  are  not  wanting  indications  that 
this  may  be  successfully  done  ;  and  it  seems  not  improbable  that 
the  reason  why  botanists  have  hitherto  failed  to  determine,  with 
any  unanimity,  which  are  the  most  natural  phytological  regions, 
and  to  work  out  any  connected  theory  of  the  migrations  of 
plants  is,  because  they  have  not  been  furnished  with  the  clue  to 
the  past  changes  of  the  great  land  masses,  which  could  only  be 
arrived  at  by  such  an  examination  of  the  past  and  present  dis- 
tribution of  the  higher  animals  as  has  been  here  attempted.  The 
difficulties  in  the  way  of  the  study  of  the  distribution  of  plants, 
from  this  point  of  view,  will  be  undoubtedly  very  great,  owing 
to  the  unusual  facilities  for  distribution  many  of  them  possess 
and  the  absence  of  any  group  which  might  take  the  place  of  the 
Mammalia  among  animals  and  serve  as  a  guide  and  standard  for 
the  rest.  We  cannot  expect  the  regions  to  be  so  well  defined  in 
the  case  of  plants  as  in  that  of  animals,  and  there  are  sure  to 
be  many  anomalies  and  discrepancies,  which  will  require  long 
study  to  unravel.  The  six  great  regions  here  adopted  are, 
however,  as  a  whole,  very  well  characterized  by  their  vegetable 
forms.  The  floras  of  tropical  America,  of  Australia,  of  South 
Africa,  and  of  Indo-Malaya  stand  out  with  as  much  individuality 
as  do  the  faunas,  while  the  plants  of  the  Palaearctic  and  Nearc- 
tic  regions  exhibit  resemblances  and  diversities  of  a  character 
not  unlike  those  found  among  the  animals. 

This  is  not  a  mere  question  of  applying  to  the  vegetable  'king- 
dom a  series  of  arbitrary  divisions  of  the  earth,  which  have  been 
found  useful  to  zoologists,  for  it  really  involves  a  fundamental 
problem  in  the  theory  of  evolution.  The  question  we  have  to 
answer  is,  firstly,  whether  the  distribution  of  plants  is  like  that 
of  animals,  mainly  and  primarily  dependent  on  the  past  revo- 
lutions of  the  earth's  surface,  or  whether  other  and  altogether 
distinct  causes  have  had  a  preponderating  influence  in  determin- 
ing the  range  and  limits  of  vegetable  forms  ;  and  secondly, 
whether  those  revolutions  have  been  in  their  general  outlines 
coiTectly  interpreted  by  means  of  a  study  of  the  distribution  and 
affinities  of  the  higher  animals.  The  first  question  is  one  for 
botanists  alone  to  answer,  but  on  the  second  point,  the  author 
ventures  to  hope  for  an  affirmative  reply,  from  such  of  his  read- 
ers as  will  weigh  carefully  the  facts  and  arguments  he  has  ad- 
duced. 

The   hypothetical  view   as  to  the  more  recent  of  the   great 
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gorigniphieal  changes  of  the  cartli*B  Hiirfiice  here  set  forth,  is  not 
the  n'suit  of  any  preconceived  theory,  but  has  grown  out  of  a 
c:irefui  study  of  the  fiicts  accumuh&ted,  and  has  led  to  a  consider- 
able inoilification  of  the  author*s  ]>revions  views.  It  may  bo 
described  sis  an  application  of  the  genend  theory  of  evolution,  to 
wAw  the  problem  of  the  distribution  of  animals  ;  but  it  also  fur- 
nishes some  ind(*pendent  support  to  that  theory,  both  by  show- 
ing what  a  great  variety  of  curious  facts  are  explained  by  its 
means,  and  by  answering  some  of  the  objections  which  have  been 
founded  on  supposed  dilBculties  in  tlie  distribution  of  animals  in 
8|)ace  and  time. 

It  also  illustrates  and  supports  the  geological  doctrine  of  the 
giMieral  |>«'rmanence  of  our  great  continents  and  oceans,  by  show- 
ing how  many  facts  in  the  distribution  of  animals  can  only  be 
explainetl  and  understood  on  such  a  supposition,  and  it  exhibits 
in  a  striking  manner  the  enormous  influence  of  the  Glacial 
ei>och,  in  ch?termining  the  existing  zoological  features  of  the  vari- 
ous continents.  And  lastly,  it  furnishes  a  more  consistent  and 
intelligible  idea  than  has  yet  been  reached  by  any  other  uuhIo  of 
investigation  of  all  the  more  important  changes  of  tht*  eartlfs 
surface  that  have  pn>bably  occurred  during  the  entire  Tertiary 
]><*ri(Ml,  and  of  the  influence  of  thes4'  changes  in  bringing  about 
the  genend  features,  as  well  as  many  of  the  more  interesting  de- 
tails and  puzzling  anomalies  of  the  geographical  distribution  of 
animals. 


RF-CKNT   LITEUAXrUE. 

Memoirs  of  the  Gkological  Sl'rvet  ok  Kkntucky.' — The 
first  fruitJi  of  the  ret.'8tAhlislie<i  (geological  Survey  of  Kentucky  appear 
in  a  lar|;e  ami  admirably  illuHtrate<l  volume  of  memoirs.  Pnifesiior 
Slialer  puhlinhefi  pa|)ers  on  the  aiiti(|uity  of  the  caverns  and  on  the 
fossil  hrachiopo<]s  of  the  Ohio  Valley,  and,  in  conjunction  with  Mr. 
Carr  contributes  the  first  of  a  series  of  paficrs  on  the  prehistoric  remains 
of  Ken  tuck  V  ;  wliilc  Mr.  Allen  furnishes  an  elaborate  memoir  on  the 
American  hifions  living  and  extinct.  The  first  of  Professor  Shaler*s 
pa]H*r!i  has  already  ap|H*are<i  in  the  memoirs  of  the  listen  Natural  His- 
tory Society,  and  Mr.  Allen*8  monograph  is  published  simultaneously  by 
the  Museum  of  Cuni|ianitive  Zoiilo^y.  The  latter  paper  forms  the  bulk 
of  the  volume  (246  pp.)  and  is  illustrated  by  twelve  plates,  half  of 
them  double,  and  by  a  map  of  North  America.    It  is  one  of  the  most  com- 

>  Afrmuin  of  the  Crtjnyiml  Surrey  6/ Kentucky.     N.  8.  Shalkb,  Director.     Vol.  I. 
Cambrid|pe»  1876.    4to,  pp.  360,  27  plates,  1  map. 
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plete  monographs  ever  published  in  this  country,  and  a  notable  contri- 
bution to  American  science.  The  author  recognizes  two  species  of  fossil 
bisons  in  America,  B»  latifrans  and  B.  antiquus  and  a  single  living 
species,  B.  Americanus,  of  which  he  considers  B.  antiquus  the  immedi- 
ate progenitor.  The  systematic  part  of  the  work,  including  a  full  ac- 
count of  the  variation  and  habits  of  the  recent  species,  extends  over 
seventy  pages,  and  the  plates  are  illustrative  of  this  portioii.  The  map 
accompanies  the  larger  part  of  the  work,  which  relates  to  the  past  and 
present  geographical  distribution  of  the  American  bison  and  presents  an 
appalling  picture  of  the  reckless  waste  and  rapidly  diminishing  numbers 
of  this  noble  animal.  By  most  painstaking  research  among  historical 
works  and  systematic  inquiry  among  living  witnesses,  he  has  established 
the  boundaries  of  the  range  of  the  "  buffalo "  as  it  existed  when  the 
white  man  first  landed  in  America  and  at  successive  epochs  to  the  pres- 
ent time,  when  it  has  become  separated  into  a  northern  and  a  southern 
herd  occupying  comparatively  restricted  areas.  The  details  extend  over 
one  hundred  pages,  but  in  the  first  part  of  his  work  Mr.  Allen  gives  a 
general  summary,  as  follows  :  — 

^  The  habitat  of  the  bison  formerly  extended  from  Great  Slave  Lake 
on  the  north,  in  latitude  about  62°,  to  the  northwestern  provinces  of 
Mexico,  as  far  south  as  latitude  25°.  Its  range  in  British  North  Amer- 
ica extended  from  the  Rocky  Mountains  on  the  west  to  the  wooded 
highlands  about  six  hundred  miles  west  of  Hudson's  Bay,  or  about  to 
a  line  running  southeastward  from  the  Great  Slave  Lake  to  the  Lake  of 
the  Woods.  Its  range  in  the  United  States  formerly  embraced  a  consid- 
erable area  west  of  the  Rocky  Mountains,  its  recent  remains  having 
been  found  in  Oregon  as  far  west  as  the  Blue  Mountains,  and  further 
south  it  occupied  the  Great  Salt  Lake  Basin,  extending  westward  even 
to  the  Sierra  Nevada  IVIountaius,  while  less  than  fifty  years  since  it  ex- 
isted over  the  head  waters  of  the  Green  and  Grand  rivers,  and  other 
sources  of  the  Colorado.  East  of  the  Rocky  Mountains  its  range  ex- 
tended southward  far  beyond  the  Rio  Grande,  and  eastward  throughout 
the  region  drained  by  the  Ohio  River  and  its  tributaries.  Its  northern 
limit  east  of  the  Mississippi  was  the  Great  Lakes,  along  which  it  ex- 
tended eastward  to  near  the  eastern  end  of  Lake  Erie.  It  appears  not 
to  have  occurred  south  of  the  Tennessee  River,  and  only  to  a  limited 
extent  east  of  the  Alleghanies,  chiefly  in  the  upper  districts  of  North 
and  South  Carolina." 

^  Its  present  range  embraces  two  distinct  and  comparatively  small 
areas.  The  southern  is  chiefly  limited  to  Western  Kansas,  a  part  of  the 
Indian  Territory,  and  Northwestern  Texas,  —  in  all  together  embracing 
a  region  about  equal  in  size  to  the  present  State  of  Kansas.  The  north- 
ern district  extends  from  the  sources  of  the  principal  southern  tributa- 
ries of  the  Yellowstone  northward  into  the  British  Possessions,  embrac- 
ing an  area  not  much  greater  than  the  present  Territory  of  Montana. 
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Over  theno  rt^gionn,  however,  it  is  rapidly  disappearing,'  and  at  its  pres- 
ent rate  of  decrease  will  certainly  liecomo  wholly  extinct  during  the 
next  ({uarter  of  a  century.**     (Pages  54-«5«i.) 

There  can  lie  no  tpu'stion  that  the  present  generation  will  see  the 
utttT  extinction  of  tlie  biiMMi  unless  some  means  are  spee<lily  taken  by 
the  general  government,  or  by  the  territories  to  which  its  range  is  now 
restricteil,  to  protect  it  by  the  establishment  and  stringent  enforcement 
of  laws  providing  for  close  time  and  limited  slaughter.  One  hundred 
thousand  killed  in  four  months  around  Fort  I)o<lge ;  two  hundrt^d  thou- 
sand in  a  single  seaMtn  in  Kansas,  m(*r(;ly  for  the  hides ;  thrett  thousand 
by  one  man  in  one  winter,  —  such  are  the  statistics  to  which  our  atten- 
tion  is  calliHl. 

Mr.  Allt*n  also  gives  a  chapter  on  the  products  of  the  bison,  the  chase, 
and  the  |M>ssibilities  of  ilomestication  ;  and  Professor  Shaler  aiUis  ao 
interesting  note  on  its  age  in  the  Ohio  Valley,  wli<*re  he  judges  that  the 
animal  made  its  lulvent  very  recently,  principally  because  its  bones 
occur  at  Hig  lione  Lick  only  in  the  more  sujierficial  strata,  where  they 
arc  cxcec<lingly  abundant. 

Professor  S baler's  paper  on  the  brachioiKxls  is  the  first  of  a  series, 
and  treats  of  but  a  few  species ;  these,  however,  are  de!«cril)ed  with  the 
<!reateKt  minuteness  and  care  and  very  richly  illustrnteci  by  heliotypes. 
In  their  joint  essay  on  prehistoric  remains,  Messrs.  Shaler  and  Carr 
discuss  implements  only,  leaving  other  subjects  for  future  treatment.  All 
of  the  objects  they  descrilH)  and  figure  are  ^surface  fimls/'  and  they 
profess  to  make  no  attempt  to  assign  any  of  the  specimens  that  have 
come  within  thf*ir  observation  to  any  particular  i»erio<l  of  time  or  phase 
of  civilization.  The  introtluctory  remarks  on  tht*  ino<]e  of  manufactur- 
ing stone  implements  by  sava:^  races  and  the  chapters  on  the  source  of 
distribution  of  the  stone  implements  of  Kentucky,  and  on  their  antiq- 
uity, will  l>e  found  very  interesting. 

1Iakckel*s  History  ok  Ckkation.'- — Had  Mr.  Darwin  when  he 
first  conctrivtrd  the  idea  of  natural  seKHrtiou,  on  his  return  from  tlie 
voyage  of  the  lli^agle,  had  this  book  of  HaeckePs  thrust  into  his  hands,  he 
nii;;ht  then  have  stooil  aghast  at  the  lengths  to  which  the  audacious 
(icrnian  author  goes.  Here  is  a  genealogical  table  of  the  entire  or- 
g:inic  world  —  the  work  of  how  many  coming  centuries  we  dare  not  pre- 
dict—  anticipateil  and  set  down  in  actual  t^ibles  with  all  the  assurance  and 
confi(]eii<*e  of  an  old-time  prophet.  The  missing  links  even  are  all  chris- 
tentMl  and  diagnoMH],  from  those  which  he  thinks  (*onnected  man  with  the 

1  If  (  oldiifl  Dodd^'fl  ^tatenienit  in  hii*  recently  puliliAhcd  work,  The  Huntiog- 
Cflruuntl>  of  the  (treat  West,  oinjr  be  trusted,  the  rnnf^  of  the  btson  was  alresdy  mach 
nr»trk'tod  in  187C. 

'  The  Hiiiory  of  Crtntion:  or,  th*  /kiflo/tmrut  f>/the  Earth  and  iti  Inhaltitantt  bytk$ 
Artt.ft  iff  Sntural  Cantfs.  From  the  <ierm«n  of  Ernst  Hacckcl.  The  TrAn>laiioa 
rvvi«ed  bj  Pruf.  ¥1.  Rat  Lax k ester.  Iu  2  rols.  New  York :  D.  Appletun  &  Co. 
167C.     l2nio.     $5.00. 
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monkeys  to  those  which  bound  him  to  the  Ascidians,  and  so  on  to  the 
^  primordial  slime."  As  to  reducing  man's  free  will  to  that  of  a  monad, 
his  sonl  to  the  functional  activity  of  the  brain,  his  creator  to  the  energy 
pervading  matter,  —  in  this  Haeckel  was  caught  napping ;  it  is  an  old 
story.  We  are  from  first  to  last  struck  by  the  guileless  faith  of  the 
man,  a  quality  sometimes  combined  with  an  intensity  of  purpose  and,  we 
may  add,  an  intolerance  of  opposing  views  which  characterize  the  seer. 
We  have  here  none  of  the  halting  in  judgment  and  caution  of  Darwin, 
but  rather  the  special  pleading  of  the  advocate  of  a  unique  theory  which 
gives  no  quarter  to  any  other. 

The  merit  of  the  History  of  Creation  is  that  it  gives  a  rapid,  clear-cut, 
dogmatic  sketch  of  the  subject.  And  though  Ilaeckel's  mode  of  settling 
the  universe  may  be  quite  different  from  ours,  his  sketch  of  the  origin  of 
the  animal  world  may  be  a  rough  approximation  to  what  will  probably 
be  found  on  future  research  a  reasonably  truthful  history.  As  an  expo- 
gition  of  Darwinism  as  such,  with  its  possible,  not  probable,  consequences, 
it  is  the  best  in  the  language,  now  that  we  have  such  an  excellent  trans- 
lation of  the  Geschopfungsgeschichte  which  was  published  in  1868. 
The  work  is  certainly  original  and  striking  in  its  many  suggestions,  and 
it  has  this  unusual  merit,  that  as  an  exposition  of  Darwinism  by  an  ultra 
Darwinian  it  gives  Lamarck  full  credit  as  the  founder  of  the  modern 
doctrine  of  transmutation  or  evolution.  The  work  has  so  long  been  in 
the  hands  of  the  public  that  it  would  be  superfluous  for  us  to  enter  into 
a  more  detailed  criticism  or  examination  of  its  contents,  but  in  closing 
we  would  say  that  any  naturalist  who  has  not  read  it  has  a  treat  before 
him,  whether  he  accepts  all  the  author's  conclusions  or  hot. 

The  Warfare  of  Science.^  —  Though  the  battle  of  evolution  has 
been  fought,  and  the  victory  of  the  evolutionists  complete,  divines  and 
metaphysicians  falling  into  the  lines  of  the  victors,  there  are  some  who 
do  not  seem  to  be  aware  that  they  have  been  vanquished.  Their  eyes  may 
be  opened  by  President  White's  candid  and  impartial  review  of  the 
struggles  of  scientific  men  with  the  bigoted  of  past  ages  as  well  as  of  the 
present  period.  He  concludes :  "  First.  In  every  case,  whether  the  war 
has  been  long  or  short,  forcible  or  feeble,  science  has  at  last  gained  the 
victory.  Secondly.  In  every  case  interference  with  science,  in  the  sup- 
posed interest  of  religion,  has  brought  dire  evils  on  both.  Thirdly.  In 
every  case  while  this  interference,  during  its  continuance,  has  tended  to 
divorce  religion  from  the  most  vigorous  thinking  in  the  world  and  to 
make  it  odious  to  multitudes  of  the  most  earnest  thinkers,  the  triumph 
of  science  has  led  its  former  conscientious  enemies  to  make  new  inter- 
pretations and  lasting  adjustments,  which  have  proved  a  blessing  to  relig- 
ion, ennobling  its  conceptions  and  bettering  its  methods." 

Johnson's   Cyclop^dia.^  —  We   have  already  called  attention  to 

1  The  Warfare  of  Science.    By  Andrew  D.  White,  LL.  D.    New  York  :  D.  Ap- 
pleton  &  Co.     12ino,  pp.  151.    $1.00. 
•  Johnson's  New  Universal  Cydopcedia :  a  Scientific  and  Popular  Treasury  of  UsefiU 
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this  work  and  to  the  features  that  render  it  eMpocially  serviceable  to  nat- 
aralists.  It  is  strong  in  the  scientific  articles.  Tlic  present  volume  con- 
tains articU»s  by  Abbe,  liarnanl,  T.  M.  Brewer,  Cope,  Farlow,  Gray, 
(toodalo,  (till,  Guyot,  Henr}',  Marsh,  Mayer,  Morgan,  Newberry,  Pack- 
ard, runi|>elly,  Riley,  Shaler,  Verrill.  and  Wurtz.  We  regret  to  see  no 
biographical  notice  of  the  late  Mr.  F.  H.  Meek,  so  eminent  as  a  palieon- 
tologist,  nor  of  Ilaeckel  or  Gegenbaur.  The  fourth  volume  will  ap|)car 
early  this  year. 

KxrEXT  IlooKH  AMU  I'AMrnLF.TS.  —  The  G<|pKraphicsl  Distribution  of  Aninslt. 
With  •  Stud  J  of  the  Hrlstions  of  Living  and  IfiioV*^'  Fauna*,  ai  Gluridating  the  Past 
Chan);iii  of  the  Knrth't  Surface.  Ily  Alfred  Iiii!(««>|  Wallace.  In  two  voluincit.  With 
Maps  and  Illustrations.     New  York  :  Har|ier  St  Hrxithers.     1876.    Bvo,  pp.  Sai,  607. 

•10.00. 

(.Miniate  and  Time  in  their  Geological  Kelationi  :  a  Theory  of  Secular  Chauf^es  of 
the  Karth  s  Climate.  Bjr  James  Croll.  New  York  :  I).  Appleton  &  (  o.  1875.  12mo, 
pp.  .'V77. 

The  Historr  of  Creation:  or  the  Development  of  the  Karth  and  its  Inhs1>itants  bjr 
the  Action  of  Natural  Caunes.  A  |H)pular  exfMiHition  of  tho  Doctrine  of  KTulution 
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German  of  Krnst  Ilaeckel.  The  Translation  rvvim'tl  by  I*n)f.  K.  Kay  Lankcster.  In 
2  volt.  New  York:  D.  Appleton  &  Co.  1876.  12mo.  pp.374,  408.  With  Illustra- 
tions.    $.'>.oo. 

A  (1aw-Ik>ok  of  Chemistry,  on  tlie  Baiii<  of  the  New  System.  By  Edward  J*, 
Youmans,  M.  D.  Rewritten  and  revised,  with  many  new  Illustration!.  Kew  York : 
D.  Appleton  &  Co.     1876.     12dio,  pp.  .148.     S1.73. 

Elements  of  Thysics  or  Natural  Philosophy.  By  Neil  Arnott  Seventh  e<lition, 
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The  Warfare  of  Science.  By  President  A.  D.  White.  New  York :  D.  Appleton  & 
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Nature  and  Life.  Facts  and  Ditctrines  relatiBf;  to  the  Constitution  of  Matter,  the 
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The  Five  Senses  of  Man.  By  Julius  Bernstein.  (The  Intematifmal  Scientific 
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GENERAL  NOTES. 

BOTANY.i 
A  List  of  the  Lichenes  pound  ghowing  within  Twenty  Miles 
OP  Yale  College. 

1.  Rama  LIN  A,  Ach.,  De  Not, 

1.  calicaris,  i^r.,  var.  fraxinea,  Fr,,  on  trees;  and  var.  farinacea,  Fr. 

on  rocks ;  and  var.  canaliculata,  Fr, 

2.  rigida,  Ach,    On  cedars  {J.  Virginiana),  rare ;  Short  Beach,  Bran- 

ford  ;  Alfred  Barron. 

1  Conducted  by  Prof.  G.  L.  Goodalb. 
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2.  Cktkauia,  Ach.,  Fr. 

1.  Ihlaiidicu,  Ach,     On  dry  grotiiid  in  0|)0n  woods. 

2.  ciliiiriM,  Ach,     On  old  funce  ruilH  :ind  dead  trees. 

•5.  lacunosa.  Arh.,  ami  var.  Atlaiitica,  Tackerm.    On  trees,  etc     Not 

vc*rv  common. 
4.  aU*iiriu*H  (.Ic/i.),  Th.^  Fr,     Only  ono  specimen  found,  on  an  old 

fence  rail ;  Killingwortli ;  F.  W.  If, 

3.  EvKUMA.  Ach,^  Mann. 

prunustri  (A.),  Ach,     Ki!lin<;worth,  F,  W.  IL:  Orange,  Prof.  D, 
(\  Eaton.     On  rocks ;  not  common. 

4.  I'SSKA,  Ach. 

1.  liurUita  (A.)<  Fr,,  var.  florida,  /r..  and  var.  rubiginea.  .l//rAx.,and 

var.  dasy|M»ga,  Fr.     The  last  var.  forming  long  {lendcnt  gray 
clusttTS  from  doad  limbs  of  our  forest  trees. 

2.  an^ulata,  Arh.     Near  Lake  Saltonstall ;  Prof.  Eaton.     Not  very 

CxAWXWOW. 

'i.  A  I.  v.i  "TOK I A  ( .  If /i.).  Ay/. 

jiibata  (L.)  var.  clialylioiformis,  Ach.     Mostly  on  old  fcniM*  rails. 

6.  TiiKLodciiisTKS,  Xorm.^  Tucker m, 

1.  |KirivtinuA  (A.),  Norm.,  and  var.  lyclineuM,  Schar,     On  rocks  and 

trunks  of  trees. 

2.  cbrysoplithulmus   (A.).  Xorm.,  and  var.  tlavicans,    Wallr.     On 

inniks  and  braiiclirs  of  tri'es :  a  pretty  8|>ecieH  with  golden  eyes. 

3.  ronii>lor  (Z>/rX'*.),  ( T.  cawlchirius  {Ach.).  NyL^  var.  itellata^  NyL). 

On  bark  of  trees. 

7.  Pakmklia  (Arh.),  De  Xttt. 

\.  perforata  (Jacfj.),  Ach.,  and  var.  crinita,   Tuckerm.     Especially 

abundant  on  old  i»tune  walU. 
2.  tilia<*iM  {/ftjTm.).  Ffnrrk.     On  stones  and  Iwirk  of  trees. 
t>.  Horri*ri.  Tttrn..  and  var.  rudtkrta,  Tnvktrm.     On  old  fence  rails ; 

Killing  worth  ;  /'.  W.  If. 

4.  saxatilis  (L.).  Fr.     WallingfonK  Alfred  liurron  ;    Killingworth, 

/'.  W.  //.     On  rock«». 
'».  phys<MK'!i  (A.),  Ach.     Old  raiU.  etc. 
t>.  rol|Hxles,  j4r/r.      Wallingford ;  A.  liarron. 
7.  capt-rata  (A.).  Ach.     Old  fence  raiU  and  trunks  of  trees. 
H.  c<»n>p(*rsa  (  Ehrh.)^  Ach.     Particularly  abumlant  on  ex|H>scd  rocks 

and  «»n  old  ^ttme  walls.     Our  nio<t  common  s|Kfcies. 
'.*.  olivacea  (A.),  Ach.     On  living  and  deatl  bark  of  trees. 
«.   I'liv-i  ia  (/v.).  Th..  Fr. 

1.  aipiila  {Arh.).  NyL.  var.  fletonsa.  Tuckerm.     On  rocks. 

2.  pulvt-nilenta  (St^hreb.).  Nyl.     Wallingfonl,  A.  Barron;   Killing- 

worth.  F.  W.  II.     On  rocks  and  trunks. 
.'».  s|Ma'it»sa  (  Wnlf.  Fr.),  and  var.  hy|H>lenca,  Ach.,  and  var.  lenco* 
niela  {Eschw.).     On  rocks,  etc. 
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4.  stellaris  (Z.),  iV^/.,  and  var.  hispida,  Fr.     On  rocks  and  bark  of 

trees. 

5.  obscura  (Ehrh,),  JVyL,  and  var.  ciliata,  Tuckerm.^  and  var.  eryth- 

rocardia,  Tuckerm,,  and  var.  adglutinata,  Schar,     On   rocks  ; 
the  latter  var.  abundant  on  currant  bush^  (R%be$  rubrum). 

9.  Umbilicaria,  Hoffm, 

1.  pustulata  (/^.),  Hoffm,     According  to  my  observations,  this  spe- 

cies is  most  common  on  high  rocks  in  river  bottoms,  where  it 
is  exposed  to  the  water  in  times  of  freshets. 

2.  Dillenii,  Tackerm,     Same  habitat  as  above. 

3.  Muhlenbergii  (-4c^.),  Tuckerm,     On  rocks. 

10.  Sticta  {Schreh^y  Delis, 

1.  crocata  (X.),  Ach.     On  trunks  and  rocks. 

2.  quercizans  (Michx,),  Ach,     On  rocks ;   not  common.     Killing- 

worth,  F,  W,  H. ;  Orange,  F,  W.  H, 

3.  pulmonaria  (X.),  Ach,     On  trunks  of  trees. 

4.  glomerulifera  {Lightf,)^  Delis,     On  rocks. 

11.  Nephroma,  Ach, 

1.  laevigatum,  Ach,    Killingworth  and  Orange ;  F.  W,  H,    Not  very 
common. 

12.  Peltigera  (Ifqffm,),  Fee, 

1.  aphthosa  (Z.),  Hoffm,     Moist,  mossy  banks,  among  woods. 

2.  canina  (L.),  Hoffm,^  and  var.  spuria,  Ach,     On  damp  ground. 

3.  polydactyla  {Neck,)^  Hoffm,     Damp  ground  in  woods,  etc 

4.  rufescens  {Neck,),  Hoffm,     Damp  ground  in  woods,  etc 

13.  Pannaria,  Delis, 

1.  lanuginosa  {Ach),  Koerb,    Killingworth ;  F,  W,  H,    Trunks  and 

earth. 

2.  lurida  {Mont),  Nyl.     On  the  ground  and  rocks. 

3.  tryptophylla,  Ach,,  Mass,     On  basalt ;  Hampden ;  Prof,  FkUon, 

4.  microphylla  (Sw.),  Del,     Trunks,  etc 

5.  leucosticta,  Tuckerm.     Trunks,  banks,  etc.     Killingworth;   F. 

W,H, 

6.  molybdaea  {Pers,),  Tuckerm,,  var.  cronia,  NyL     Trunks,  rocks, 

etc.     Killingworth  \  F,W,  H, 

14.  Ephebe,  Fr, 

pubescens  {Ach),  Fr.     West  Rock ;  Prof,  Eaton. 

15.  COLLEMA  {Hoffm,),  Fr. 

1.  flaccidum,  Ach,     Bark,  especially  of  the  cedar  {J,  Vtrgintand). 

2.  nigrescens  {Huds,),  Ach,     Same  habitat  as  above. 

16.  Leptogium,  Fr. 

1.  lacerum  {Sw,),  Fr,     Moist  rocks,  etc. 

2.  pulchellum  {Ach.),  Nyl,     Moist  rocks,  earth,  etc 

3.  tremelloides  {L.),  Fr.     Earth  and  rocks. 

4.  chloromelum  {Sw,),  NyL     Moist  rocks. 
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5.  myochroum  (A]%rA.),  Schttn^  var.  saturninum  (Dickt.)^  Tuckerm. 
MuUt  rocks,  cU^. 

17.  IItduotiitkia,  HutielL 

venosa,  HuatlL     Ktvuleta  ;  Mt.  Carmcl  and  West  Rock  ;  Prof, 
KatoH, 

18.  PLacoMiM  {D,  C)  Naeg,^  and  Hepp, 

1.  eleganSf  D,  C.)     Trunks  of  trees,  etc. 

2.  vitellinum  (Ehrh,)^  Hepp.     Wallinj^ford :  A,  Barron. 
■'{.  ciTinuin  (Hedw.),  Naeg,^  and  var.  haematites,  Fr, 

4.  aurantiacum  {Lighlf.)^  Naeg,     Trunks. 
IIK  LEUAN(»itA,  Ach,^  Tucker m, 

1.  muralis  (Schreh.),  Schar,     Wallinf^onl ;  A,  Barron. 

2.  palloscens  (A.),  Fr,     Hooks;  Killingworth ;  F.  IV.  JI. 

3.  tartan*a  (A.),  Ack.^  and  var.  frigidn,  Ach.     Uo<*kH. 

4.  &ulit*iis4*a  (A. K  Ach.     On  trees  and  rocks,  nioMtly  the  latter. 

5.  alU'lla,  Ach.  {L.  pallida  (iSc/tre^.),  Schter,),  and  var.  ca'sio-rubella 

{.'ich.).     On  living  bark. 

6.  varia  (Fhrh.)^  Fr.     On  old  l)oanl  and  rail  fences. 

7.  rinerea  (A.),  Fr.     Stones,  etc. 

8.  ccrvina  (Pers.),  Sonuner/.,  var.  discreta,  Fr.,  and  var.  privigna, 

Ach.,  and  var.  clavus,  D.  C.     Killingworth  ;  F.  W.  IL     liocki 
and  stones. 

20.  RiNODlNA,  Mau.^  tkizenh. 

1.  so|>ho<les  (.'IrA.J,  var.  confragosa,  Kyi.    Rocks  and  stones.     Kill* 

ingworth,  F,  W.  II, :  Wullingford,  A.  Barron. 

2.  omstans  (A^/.),  7\ickerm.     Wallingford ;  A.  Barron. 

21.  Pkktusakia,  I).  C. 

1.  |>ertuM  (^''•)«  ^^^^**  '•  ^<^'**     Trunks  of  trees  and  rocks. 

2.  loioplai^  (Ach.)^  Scliar.     Trunks  and  rocks. 

3.  vela  la  (  7ur/t.),  Xyl.     Mostly  on  trunks. 

4.  multipuncta  (•S//i.),  Kyi.     Trunks  and  branches. 

5.  pustulata  {Ach.),  Nyl.     Trunks  and  branches. 
C.  globulari8,  Ach.     Uocks  and  trunks. 

22.  Co.NOTKtMA,  T^ckertn. 

urceolatuni  {Ach.)^  Tuckerm.     Wallingford,  -4.  Barnm  :  Killing 
worth.  /'.  ir.  //.     On  bark  of  trees,  es|KM:ially  on  maples  (Acer 
rubrum  an<t  A.  saccharinum). 

23.  rni-KOKAKiA  (-fr/r.).  Flat. 

1.  scniposa  (A.),  Ach.     Walltngfonl ;  A.  Patron. 

2.  ai'tinosuinui,  Pers.     Sent  from  Wethersfield  to  .Vr.  Willey. 

24.  .Stkkkocaui.os,  Schreb. 

|Kk«chale.  Laur.     On  rocks  at  Mt.  Carmel,  etc. 
2.'!.  Cladiima,  linffm. 

1.  fiapillaria  (A%rA.), //ci/fin.   On  dry  hills.   Killingworth ; /IIF. /^ 

2.  alcicorniSf  Fr.     liucks  and  earth. 
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3.  pjxidata  (L,),  Fr.     E,arth. 

4.  cariosa  (Ach.),  Spreng,     Earth. 

5.  fimbriata  {L,)^  Fr,,  and  var.  adspersa,  Tuckerm.     Earth,  etc 

6.  gracilis  (Z.),  Fr,,  and  var.  verticillata,  Fr.     Earth. 

7.  mitrula,  I'ucherm,     Wallingford ;  A,  Barron.     Earth. 

8.  f areata  (Buds.),  Fr,,  and  var.  cristata,  Fr.,  and  var.  racemosa, 

Flk.,  and  var.  lacuuosa,  Flk.     Dry  hills  and  open  woods. 

9.  rangiferina  (L,),  Hoffm,,  and  var.  sjlvatica,  L.,  and  var.  alpes- 

tris,  X.     Dry  hills  and  open  woods. 

10.  uuclalis  (//.),  Fr.     Hilly  ground  among  woods. 

11.  lacunosa,  Del.     Hilly  ground  among  woods. 

12.  cornucopioides  (Z/.),  Fr.     Rich  ground  and  on  rotten  stumps. 

1 3.-  cristatella,  Tuckerm,     Mostly  on  decayed  stumps  and  fence  rails. 

26.  B-«OMircES,  Pier*.,  Nyl. 

roseus,  Pers.     Sandy  banks. 

27.  BiATORA,  Fr. 

1.  vernal  is  (Z.),  Th.,  Fr.     Earth  and  trees. 

2.  russula  (.4cA.),  iWbw^     Eillingworth  ;  F.  W.  H.    Trees;  exceed- 

ingly rare. 

3.  sanguineo-atra  {^Fr.),  Tuckerm.     Moist  banks  and  trunks. 

4.  exigua  ( Chaub,),  Fr.     Bark  of  trees. 

5.  rubella  {Fhrh.),  Rahenh.,  and  var.  muscorum,  Nyl.    Moist  banks. 

28.  Lecidea  {Ach.),  Fr. 

1.  albo-cocrulesccns,  Fr.     On  rocks  and  stones. 

2.  contigua,  Fr.,  Nyl.     On  rocks,  etc. 

3.  spilota,  Fr.     Wallingford ;  A.  Barron. 

29.  BuELLiA,  De  Not,  Tuckerm. 

1.  lactea,  Mass.     Wallingford  ;  A.  Barron. 

2.  Icpidastra,  Tuckerm.     On  rocks.    Wallingford,  A.  Barron  ;  Kill- 

ingworth,  F.  W.  H. 

3.  parasema  {Ach.\  Koerh.     Trunks  and  branches. 

4.  myriocarpa  {D.  C),  Mudd.    Rocks,  trees  (?),  etc    Eillingworth; 

F.  W.  H. 

5.  petra^a  (FloL),  Tuckerm.     On  rocks  and  stones.     Eillingworth ; 

F.  W.  II 
80.  Opegrapha  (Humb.),  Ach.,  Nyl. 
varia  {Pers.),  Fr. 

31.  Graphis  {Ach.),  Nyl. 

scripta  {L.),  Ach.^  and  var.  limitata,  Schcer.    Bark  of  trees.    Eill- 
ingworth, F.  W.  H. ;  Wallingford,  A,  Barron. 

32.  Artiionia,  Ach.,  Nyl. 

1.  astroidea,  Ach.,  Nyl.     Bark  of  trees.     Eillingworth ;  F.W.H, 

2.  punctiformis,  Ach.     Bark  of  trees.     Eillingworth ;  F.W.H. 

3.  to'.diosa,  Nyl,     Bark  of  trees,  and  rocks  (?).     Eillingworth  ;  F. 

W.  H. 
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33.  MvcoroRi'M  {Flot,),  Nyl 

pycnocarpiiin,  NtfL     Killiogworth ;  F.W.H. 

34.  Acoi.iirM  (,/VV.),  l)e  Xot. 

ti^^illarc  {Ach,),  D.  Ni     Walliiigford  ;  A,  Barron. 
3/».  CALini'M,  /Vr#.,  />. 

subtile.  Ft.     On  old  boards  and  fence  rails.     Killingworth ;  F* 
W.  IL 
3C.  KNDOCAiiroN,  Hedw,j  Fr. 

miniatiiui  (L.)  Schar,^  and  var.  complicatum,  Schar.^  and  var. 
aiinuticum,  iSrA<Fr.     On  submergctl  stones  in  rivulets;  also  on 
tlamp  ex|>osc<l  rocks. 
37.  TuYi'KTiiKMrM,  Sprtng,^,  NyL 

virciis.  Tucker m,     Wallingford ;  A,  Barron, 
3s.  rvuKNiLA  (JrA.),  Naeg.^  and  Hepp, 

1.  punrtiforniis  (i4rA.),  AW^.     On  trunks  of  trees.     Killingworth; 

/:  W.  IL 

"2.  nitida,  .'frA.  On  trunks  of  trees.  Wallingford,  j4. /iSurroii ;  Kill- 
ingwortli,  F.  W.  IL —  F.  W.  IIai.l. 

Minot'h  Nkw  England  Hiups;  Additions.  —  In  my  late  work 
on  New  Kii^land  Hinls  by  carelessly  overlooking  one  of  my  own  memo- 
niiiil:i,  I  umitte<i  mention  of  tbc  Swallow-tailed  Kite  (NauchniM  forfica' 
tits),  oii(*e  seen  near  Wbately,  Mass.,  of  tlie  melanistic  Swainson*8  Buz- 
zard ( liuteo  Sicainsoni^  inMiynatus)^  captured  in  Massiiclinsctts,  and  of 
tlie  Arkansas  Flycatcher  (  Tyrannus  verticalis)  rcconled  from  Plympton 
Me.  IMminthophtvjn  ptnus  is  a  summer  resident  at  Say  brook,  Conn. 
{Pitrdie,)  IVceml»er  187 Ti. —  II.  D.  Minot. 

Lak4;k  Tul'nks  of  Kalmia  latifoma.  —  It  is  well  known  that  this 
Kidmia  attain**  its  maximum  size  in  the  southern  Alle<;hanies.  l'rol>- 
ably  nothing  n|Nin  reconi  exccetis  f>r  even  cMpials  the  following  measure- 
ments of  the  girth  of  two  tr«*es  which  grow,  along  with  others  n(»t  very 
much  smaller,  in  the  t>ottom  of  a  dell  back  of  Cicsar's  Head,  on  the  ex- 
treme western  bonier  of  South  Carolina.  One  trunk,  at  a  foot  or  so 
fmm  the  ground, measured  four  feet  one  and  a  quarter  inches  in  cir- 
cumfiTeiiiV,  and,  rising  without  divistion,  maintains  a  size  approaching 
this  and  gradually  lessening,  for  six  or  seven  feet. 

Another  trunk  measuri*<i  three  feet  four  inches  in  girth  alnivc  the  first 
limb  or  fork  ;  below  it,  at  nearly  one  foot  from  the  ground,  it  measured 
four  fttft  and  four  inches.  The  measurements  were  taken  SeptemU^r  2, 
187ti,  by  Dr.  George  Kngelmann,  William  M.  Canby,  and  Asa  Gkay. 

TiiK    PnoDt'OTiDN  OF   Stakcii    IN    Ciilokopiiyll-Gkanulks. 

Hdhm  asserts  that  if  \is\ii  is  sutFicientlv  intense  to  induce  assimilation  in 
gn*en  leaves,  it  has  the  power  to  ciusc  an  immediate  transfer  of  starch 
f'rom  the  stem,  where  elal)orate<i  matters  mav  be  stored,  to  the  chloro- 
phyll -granules.  For  this  reason  he  believes  that  many  observations  hith* 
crto  made  in  regard  to  the  immediate  protluctiou  of  starch  from  cartx>uic 
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teraate  kmres  wms  ^,  fiilling  into  the  series  },  ^,  f ,  ^j,  ^^  ^,  etc.  In 
m  few  oooes  with  opposite  scales  it  was  }{,  falling  into  a  series  given 
•bore.  In  a  few  others  in  wboris  of  three  the  fraction  was  -fg  ;  in 
obe  eyzK  the  scales  were  in  whoris  of  four.  How  many  additional 
forao^  maT  be  found  on  examining  large  numbers  of  specimens  he  did 
Bcc  kaow.  but  presumed  we  had  not  yet  found  them  all.  On  all  the 
trees  examined,  he  had  found  the  spiral  whorls  of  the  scales  to  vary ; 
dks:  eercaiD  spirals  ran  to  the  right  in  part  of  the  cones,  and  to  the  left 
m  aMKit  the  same  number  on  each  tree  in  each  year ;  that  in  all  cases 
exasised  there  was  quite  a  variety  in  the  phyllotaxis  of  each  tree.  So 
ke  bwl  found  it  on  many  herbaceous  plants. 

As  we  might  expect,  there  was  no  one,  fixed,  undeviating  plan  for  the 
arrangement  of  all  the  leaves  on  plants  of  any  species ;  we  should  find 
exceptions  to  our  rules  if  we  examine  specimens  enough. 

BoTA!ciCAL  Notes  from  Recent  Pkbiodicals. — Flora.  (No  new 
numbers  have  been  received  since  our  last  review.) 

Botanitche  Zeitung^  No.  43.  O.  Behrendsen,  Contributions  to  the 
Flora  of  Hungary.  No.  44.  E.  Stahl,  On  the  Artificial  Formation  of 
Protonemata  from  the  Sporogonium  of  Musci.  (In  true  mosses  the  pro- 
tonema  is  a  tubular  outgrowth  from  the  spore.  This  minute  tube  elon- 
gates by  growth  at  the  tip,  and  afterwards  branches.  Pringsheim  has 
shown  (1876)  that  protonematous  threads  may  be  produced  from  the 
severed  fruit-stalk  of  mosses.  This  is  now  confirmed  by  Stahl,  who  also 
shows  its  bearing  upon  alternation  of  generation,  and  examines  its  rela- 
tions to  Dr.  Farlow's  interesting  discovery  of  an  asexual  growth  on  the 
prothallus  of  ferns.)  Cramer,  Note  claiming  Priority  of  Discovery  re- 
specting Reproduction  in  Ulothrix,  Reports  of  Societies.  Nos.  45  and 
46  previously  noticed.  No.  47.  Fickel,  On  the  Anatomy  and  Develop- 
ment of  the  See<l-Coat8  of  some  Cucurhitacece,  Continued  in  Nos.  48, 
49,  and  50.  No.  51.  Dr.  Drude,  On  the  Separation  of  the  Palms  of 
America  from  those  of  the  Old  \yorld. 

ZOOLOGY. 

A  New  Suh-Kinodom  of  Animals.  —  Prof.  E.  Van  Beneden  in 
his  elaborate  '*  Recherches  sur  les  Dicyemides,  Survivants  actuels  d'an 
Embranchement  des  Mesozoaires  ^  proposes  a  new  sub-kingdom  of  an- 
imals. In  1830  Krohn  observed  the  presence  in  the  liquid  bathing  the 
spongy  bodies  (perhaps  renal  organs)  of  difierent  species  of  Cephalopoda 
certain  filiform  bodies,  covered  with  vibratile  cilia  and  resembling  infu- 
soria or  ciliated  worms.  They  were  called  Dlcyema  by  Kolliker,  who, 
with  others,  considered  them  as  intestinal  worms  ;  Van  Beneden  claims 
that  they  have  no  general  body-cavity.  The  body  is  formed  (1)  of  a 
large  axial  cylindrical  or  fusiform  cell,  which  extends  from  the  anterior 
extremity  of  the  body,  enlarged  into  a  head,  to  the  caudal  extremity ; 
(2)  of  a  single  row  of  flat  cells  forming  around  the  axial  cell  a  sort  of 
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Kimplti  pavement  epithelium.  AH  theiie  cells  are  plaoc<l  in  juxtaposition 
liko  the  constituent  elements  of  a  vegetable  tissue.  There  is  no  trace 
of  a  homogeneous  layer,  of  connective  tissue,  of  muscular  fibre,  of 
nervouH  «*lcm(*iits,  nor  of  intcrct'tllular  sulratauce.  There  is  only  be* 
tw4*tMi  th<'  C4*Ils  a  homogeneous  (nniuante)  substance,  as  bi^twcen  epi- 
thelial cells.  The  axial  cell  im  reganloil  aM  homologous  with  the  emlo- 
flerm  of  the  higher  animals  (Metmoa).  He  dcHignatcs  as  the  ectodermlc 
Iuy4^r  the  cells  surrounding  the  large,  single  axiul  cell.  There  exists  no 
tnuH'  (if  a  middb^  layer  of  ct*llii.  We  disoover  no  ditTerentiatctl  uppa- 
nitus;  all  the  anini:il  and  vegetiitive  functions  arc  accomplished  by  the 
activity  of  the  «*ct(MK*rmic  cells  and  of  the  axial  cell.  On  account  of 
tlu'M*  characteristics  Van  lieneden  regards  these  organisms  as  forming 
the  ty|»«  of  a  new  branch  of  the  animal  kingdom  which  he  distinguishes 
as  Me$ozoa, 

Kiich  s|K*cios  of  Dicjftma  comprises  two  sort«  of  individuals  differing 
externally,  one  (the  Nematogene)  producing  vermiform  embryos,  the 
other  (RhomUigene)  infusoriform  young.  The  Nematogenes  produce 
germs  which  undergo  total  segmentation,  and  assume  a  gtutruta  (Tondilion. 
After  the  closure  of  the  blastopore  the  bo<ly  elongates,  and  the  W(»rm-like 
form  of  the  adult  is  finally  attaine«l,  as  they  pass  through  the  body- walls 
of  the  parent. 

The  germs  of  the  Khombogenes  arise  endogenously  in  s|>ecial  cells 
lodge<l  in  tlie  axial  cell  and  oilled  **  gerniigenes."  llie  germ-like  cells 
undergo  segmenUUitui,  and  then  form  small  spheres  which  liecome  infu- 
soriform embryos.  The  worm-like  young  is  di*stined  to  lie  develo|>e<l 
and  live  in  the  CephalopcMl  when*  it  has  lN*en  Ixirn,  while  the  infusorian- 
like  young  probably  i>erforms  the  office  of  disseminating  the  spei*ies  ;  it 
transmits  the  {larasite  of  one  Cephalo)xMl  to  another. 

This  work  is  also  an  important  contribution  to  histology,  particularly 
to  the  subject  of  eel l-<li vision.  Says  Van  Heneden,  •'  xhv.  recent  re- 
sean*lieft  of  Auerliach,  of  Hiitschli,  of  Stnisburger,  of  Ilcrtwich,  and 
those  that  I  have  published,  have  establishe<l  the  fact  that  the  division 
of  a  rellnle,  that  is  to  say,  the  multiplication  of  the  cidlular  indivifUnility, 
is  the  resultant  of  a  long  series  of  complex  phenomena,  accomplished 
in  a  determinate  order,  and  having  their  seiu  as  mueh  in  the  nucleus  as 
in  the  Milistanet*  of  the  cell.'* 

Finally,  Van  Ilene<len  places  in  his  branch  of  Mesosoa  the  hy|>othet- 
ic:il  Guftrrratffs,  which  term  he  applies  to  {ffustnilu'Vikv.)  organisms 
fornit.-4l  of  two  kinds  of  cellules,  some  I'ctoilermic,  others  cndoderniic,  in 
which  the  endiMlerm  is  forme<l  by  inv.i;rination.  lie  calls  IHanulades^ 
thosi*  hypothetiral  Mesozoa  which  are  formed  from  a  niany-c(*lle<l  sphere 
constituted  like  a  Afagoaphitra  (Ilaeckel)  and  in  which  the  two  cellular 
biyers  are  dt^velopt^l  by  delamination.  lie  therefore  divides  the  animal 
kingdom  into  three  primary  gn)Ups,  that  is,  the  Protozoa^  the  MeMozoa^ 
and  the  Atetazva* 
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vill  couve;  some  idea  of  these  organismi.  Fig-  a 
represents  Dicyen  ella  ivagenen  g  germigenes ;  n,  the  nucleus  of  the 
axiat  cell  \  b,  the  spbencal  germ  of  Dtcyemtlla  with  its  itriated  nucleus ; 
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c,  the  same  beginning  to  undergo  aelf-divUion ;  d,  final  stages  of  self- 
division  (morula)  ;  e  und  f,  Infusorifoi'm  embryo ;  h,  germg  of  the  vermi- 
form erabrjos  of  Dicyema  typut ;  i,  gustrula  of  the  same ;  *-,  /,  m,  o,  dif- 
ferent stages  of  vermiform  larvic  of  Di'cyema  li/put. 
ANTHBOFOLOGT. 
Arch^oi-Ogical  Kxckangb  Club.  —  A  want  which  American 
anthropologists  have  long  felt  is  about  to  be  supplied  in  the  formation  ot 
the  "  Archicological  Exchange  Club."  in  connection  with  the  "  American 
Anthropological  Association."  Tlie  condilioDB  of  membership  are  given 
in  a  circular  to  be  obtained  from  Stephen  D.  Peet,  Secretary,  Ashtabula, 
Ohio,  llie  advantages  to  be  derived  by  members  are  twofold :  first, 
thej  will  have  their  papers  laid  before  every  prominent  archceologist  in 
the  country ;  secondly,  they  will  be  supplied  with  many  publications 
which  could  be  obtained  in  uo  other  way.  It  is  to  be  hoped  that  each 
one  interested  in  tbis  branch  of  science  will  a»f>ist  in  the  establishment 
of  the  club  by  becoming  a  member.     The  benefits  occurring  from  such 
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SDopenilion  will  [imvn  grot  incciitiv'M  to  *tnt1jr  and  reMArdi.^  E-  A> 
llAicnER. 

AKTiiRoPOLoniuAi.  News.  —  In  tliv  Report  oti  lutlian  Aflstm  fur 

■l7i,  l>r.  lliainas  Foitcr  kniiounc«ii  ih''  fortlicominit  of  »  fir»t  Tolnme 

of  hi*  irport  ud  nil  Uin    Indian  Tribe*  of    ihe    lTuil«d  Suwa.     Tho 

■utiior  lia»  |>rv{iar«(l  an   elaborat*  mcniulr  on    the  Winnebago   tribe. 

Prnrlin);  the  a|>p««rmno«  of  iliU  volumo  bo  ha*  immtn«nc(«l  tho  iaiuo  of 

ii)ipf<l  entitled  Fotter't  Indian  Ittcord  and  fft'tloriral  Dalit,  tlie  fint 
tiunilHY  appratring  under  ilale  of  Nuvt^mlwr  50tli.  The  ebJMt  of  the 
Jteeord  !■  ti>  unlitnlt  the  plan  of  the  work  to  **  fiiendly  erilJciaiD  **  brfbrv 
tba  raarf  ooitly  and  flaborat«  jircKluRiion  apprar*.  KuUjr  agreeing  with 
the  aiillior  (hat  iiucli  a  irnrk  would  be  a  wortliy  ineinoriel  of  tlio  raov, 
If  pruprrljr  exMrtiiMl,  w«  venture  to  offer  lonie  obierration*.  c«rlMnIjr  in 
nfrieudly  ipirit.  Tho  proof-reading  of  the  Rteord  \»  minrrnblo  i 
lixing  np  of  auu'iry  font*  of  typo  in  the  column*  giron  tlie  appear- 
r>r  a  tjr|io. founder**  circular;  and  tho  abaenn!  of  liti^rarj  taste  do- 
iracK  fmcn  the  real  an<l  notid  merk  iu  the  work.  Thene,  however,  nrfl 
venial  bulla,  aiid  doubileu  will  bo  reciilied.  The  author  conimoncri 
bii  true  work  with  tho  alphabet,  and  lays  down  acvcral  canona.  wimo  of 
which  arvi  ilm-idedljr  aniitnatdc  Tho  cliiof  nbjeiitlon  lie*  aguinat  lbs 
■Iphabol  itkclf,  which  not  only  differa  from  Taruvr  anO  Wiiipple's. 
Whilne)''ii  quoted  \ij  Gibha,  and  Major  Powell'i  in  lubatitutijig  new 
vocablea  for  theirm,  but  alao  in  calling  fur  ■|>eclal  fonti  of  typo  and  uii- 
oonimon  logoijpea  which  cannot  be  reproduced  exoepling  at  the  print* 
iug-offico  where  Ur.  Ko«l«r*a  work*  are  publinhed.  Foreign  (tudenta 
accualomed  to  kludjr  tho  rocabularif*  ooUcctod  b;  tho  Ciibba  dnrnlar 
will  have  to  n>-writv  them  fnr  eonipariton.  It  is  not  iiecf^uary  to  tako 
up  Micb  lotttrr  M<|Mtrat«ly.  tiorc  wa  ohjeiet  to  tlitt  Khnle  alphulmt.  Tho 
mnnographa  will  be  noticeil  in  a  futiiri'  iiuml'ej'. 

Thow  wbii  wiah  a  rich  trrat  iu  philolog:]'  will  do  ncll  tu  reail  Dr. 
Richard  Morria'a  prosideatial  addreu  bdoro  the  Loudon  I'hilological 
Society,  May  19,  \%1<^  After  r««ounting  the  labor*  of  tho  society,  and 
revicwiug  Uie  work  done  on  Englith  dialecta,  the  preiti'lent  callod  to  hi* 
a««i*tanc<i  the  following  apccialint* :  Or.  J.  Muir  and  I'rufcuor  Kggclinic, 
on. Sanskrit;  M.  Cher.  K.  i)e  IlJUvy,  oti  tho  Ugro-Finni>h  language*  t 
Dr.  Ad.  Neubauer.  on  Talinudical  and  RabbiuloU  literature:  th«  Rev. 
A.  U.  Sayce.  on  Etrutcan  ;  K.  N.  Ca«t,  Fcq.,  on  the  non- Aryan  languagM 
of  India;  Dr.  J.  Hatainond  Trumbul),  on  ilic  Nortli  Amitricaii  Indian 
language*:  M.  Edouont  Naville,  on  Iha  latest  re<M»n-lic«  of  Kgyptol- 
ogiKU;  Dr.  Kotbing.  on  Teutonic  languagea.  Dr.  Trumbull,  iu  ad<li- 
tion  to  reciting  the  labor*  of  lho*e  >clioIan  with  nhum  we  are  already 
Suniliar,  and  anmiuuciug  several  fortheomiiig  worka,  quote*  from  a 
private  letter  fhttn  Major  J.  W.  Howell,  in  which  the  following  dauiitl- 
CKtion  ia  rwwmtnendwl  for  tho  Sboahoni  or  Nuuut  lauguago* ;  — 

R'o-aAnl'W,  Shothoiii  (woper. 
Dialaet :  7ii-io*i'-wi-Ai,  Sboabonia  of  C«utnil  Nevada. 
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Ko'tnan'-tsii,  ComaDches. 

Pan-ai'-ti,  Bannacks. 

Pa-vt'O^'tso^  Pah-Utes,  or  Pai  Utea  of  Western  Nevada. 
Dialect:  Pan^-a-mint. 

Ga-st'Ute  (of  Nevada  and  Utah). 

U'-ta-ats,  Utes. 
Dialects :  Mu-a'-tsu  (Southern  California,  Northern  Mexico.) 
Kai'vav'-it  (Pai-Utes  of  Northern  Oregon.) 
Nu-a' -gun-til  (Pai-Utes  of  Southern  Nevada.) 
Tan^'ta-wails,  or  Chemehuevis. 

Shi'-nu-mo.  In  six  (of  the  seven)  Puehlos  in  Tusayan,  or  Moqni, 
Northern  Arizona. 

A  full  account  of  the  International  Congress  at  Buda-Pesth  will  be 
found  in  Nos.  10  and  11  of  the  Matenaux.  The  principal  part  of  the 
discussions  referred  to  the  relation  between  the  stone  and  the  metal  age 
of  Hungary  and  of  the  rest  of  Europe.  Especial  notice  was  taken  of 
the  abundance  of  copper  articles  found  in  Hungary. 

The  year  just  past  has  been  rich  in  its  gifts  to  classical  archseology. 
The  discoveries  and  published  accounts  of  Wood  at  Ephesus,  di  Cesuola 
at  Cyprus,  Schliemann  at  Mycenie,  Parker  at  Rome,  and  the  German 
explorers  at  Olympus  are  especially  noticeable.  Mr.  Wood's  results  are 
published  in  Discoveries  at  Ephesus ;  Longmans  &  Co.,  1877.  Di  Ces- 
nola's  latest  rich  harvest  of  gems,  of  jewelry  and  ornaments  of  gold,  silver, 
and  bronze,  and  of  fictile  ware,  found  at  Kourium,  on  the  south  side  of 
Cyprus,  has  been  purchased  for  the  Metropolitan  Museum  of  Art,  for  the 
sum  of  SGG,000.  The  Academy  speaks  disparagingly  of  our  archssological 
students,  but,  no  doubt,  these  treasures  will  stir  up  some  fresh  enthu- 
siasm. Dr.  Schliemann,  in  his  excavations  at  Mycenae,  claims  to  have 
fallen  on  the  tomb  of  Agamemnon.  At  least  the  treasure-trove  proves 
his  last  discovery  to  be  the  most  lucky  of  all,  and  promises  to  add  to  our 
knowledge  of  a  period  previously  illustrated  only  by  a  few  specimens  in 
the  British  Museum.  The  fruits  of  the  excavations  at  Rome  may  be 
gathered  from  two  publications  by  Mr.  John  Murray  for  Mr.  J.  H- 
Parker,  The  Flavian  Amphitheatre  and  Historical  Construction  of  Walls 
in  Rome  and  from  The  Catacombs  of  Rome,  etc,  by  the  Rev.  W.  H. 
Witlirow  :   Ilodder  and"  Stoughton. 

Abbe  Ducrost  and  M.  Arceliu  have  just  finished  the  exploration  of 
the  detritus  at  the  foot  of  the  cliff  at  Solutre^and  have  found  it  to  consist 
of  five  zones.  The  first,  or  lowest,  rests  on  the  lias  and  exhibits  bones 
of  extinct  animals  and  flint  flakes  accumulated  at  points,  forming  kitchen- 
middings.  The  second  zone  contains  bones  of  the  horse,  in  such  Dum- 
hers  that  the  individuals  may  be  counted  by  hundreds  of  thousands. 
The  third  zone  is  nearly  sterile.  The  fourtii  zone  commences  the  *•  age 
of  the  reindeer "  proper,  with  the  refuse  of  cooking,  and  remains  of 
dwellings,  in  great  abundance.  Here  the  horse  and  the  reindeer  pre- 
dominate.    The  fifth  zone  is  made  up  of  modern  debris.     The  aathors 
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find  ill  tho  rcftultii  of  tlieir  digging  confirmation  of  tlio  8U|ier position  of 
the  Moiii«u*riAii  up(»u  tlie  Solutrean  c|k>cIi,  by  M.  G.  de  MortillvL 

In  J/'i/f'n a ffjr,  lltli  numlver,  Mr.  Valdemar  Schmidt's  pa|)cr  on  Com- 
imrative  Studio's  u|Nm  Funeral  Rites  in  Prehistoric  Times  in  Europe  it 
rtn  iew4*d.  During  the  stone  age  inhumation  was  in  use  in  nearly  all 
these  countries.  Traci*s  of  crcniRtion  are  observe<l  in  certain  regions  in 
the  tombs  of  that  age,  but  it  can  be  provefi  that  these  sepultures  belong 
to  an  e|»och  not  far  removes!  from  the  age  of  bronze.  During  the  latter 
age,  inrineration  prcdominateil  in  the  east  of  Central  Europe,  and  in  the 
north  :  but  in  the  west  inhumation  was  more  frec]uent.  In  Scandinavian 
countries,  two  |NTio<ls  can  be  distinguishe^i ;  the  former,  where  the  txxiies 
were  inhumed,  the  hitter,  where  they  were  burned.  Pasiiing  to  the  age 
of  in>n.  anterior  to  the  Roman  |)erio<l,  we  sec  inhumaticm  pmctiaHl  in 
(■reeee.  cremation  in  Italy.  In  the  west  of  Euro|M\  inhumation  pre- 
dominat<'«l ;  in  the  east,  incineration  ;  in  the  centre,  the  two  rites  co- 
ex  isti*<l.  In  Scandinavia,  this  e|M>eh  does  not  exist.  In  the  Roman 
e|M>ch,  they  burn<-<i  the  ctirpsen  at  Rome,  in  the  provinces,  and  in  most 
<»ther  countries;  hut  at  the  end  of  the  reign  of  the  Antonines,  inhuma- 
tion was  n*eoinmende<],  and  this  method  was  propagate<1  everywhere, 
even  U'vond  the  Roman  empire.  Since  then  there  has  been  no  inciner- 
ation, excepting  in  Shivonir  countries,  and  among  the  Saxons  in  the 
north  of  ( termany.  This  rite  did  not  disapi>ear  until  the  prevalence  of 
Chriiitianity.  Dr.  Schmidt  thinks  that  the  custom  of  cremation  was 
brouglit  into  Euro|ie  by  the  Aryan^. 

In  the  same  number  of  Mtitrn'atix,  V.  Fischer  contributes  a  very  val- 
uabltt  pa|»er  on  the  recent  and  fossil  shells  found  in  the  caverns  in  the 
south  of  France,  and  in  Liguria.  In  gathering  up  these  results  the 
author  has  Iteeii  asKistetl  by  MM.  Lart4>t^  Massenal,  Mortillet,  Pictte, 
and  Riviere.     The  authorities  on  the  subject  are  copiously  given. 

The  o|H'iiing  of  the  Sch<M>I  of  Anthro|M>log\',  established  a  year  ago  in 
Paris,  took  place  Noveml>er  15th.  M.  Broca,  director  of  the  course, 
delivere«l  the  opening  address,  explaining  the  limits  of  anthn>|Ni]og}'  and 
its  relations  to  other  &ul>jccts.  Anthro|iology  studies  the  individual,  that 
it  may  know  the  many  ;  medicine  studies  the  many  that  it  may  heal  the 
individual :  and  thus  with  other  ancillary  sciences.  Aiithn)|K)h>gy  is  the 
natural  hist(»ry  of  the  human  race.  The  courms  as  establishc^d,  is  M 
follows :  — 

Anatttmicil  Anthro|K>logy,  P.  Hroca. 

(1.)  Comparison  of  man  with  the  higher  mammals. 

(2.)  Comparative  anatomy  of  races. 

(.'i.)  Craniology. 

Riojogicsil  Anthro|»ology.     P.  Topinard. 

(1.)   Physical  and  physiohtgical  charactcTs  of  living  men. 

(•2.)   Anthni|»ometry. 

Ethnological  Anthropolog}',     Eugene  Dally. 
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Classification  of  races,  divisions,  and  relationships. 
^  Prehistoric  Anthropology.     6.  de  Mortillet. 

(1.)  Human  palaeontology. 

^2.)  Prehistoric  archaeology. 

(3.)  Determination  of  human  remains  by  archaeological  data. 

Linguistic  Anthropology.     M.  Hovelacque. 

General  characteristics,  classification,  and  division  of  languages. 

In  Archtvio  per  V Antropologia^  etc.,  Dr.  Luigi  Pagliani  publishes  an 
hiteresting  memoir  upon  the  influence  of  human  environment  upon  the 
development  of  the  individual,  taking  as  his  motto  Quetelet's  sentence, 
"The  development  of  the  mature  man  is  trammeled  by  the  special  condi- 
tions in  which  the  poor  infants  find  themselves  ;  the  laws  of  nature  are 
combated  by  the  influences  of  our  social  organization  without  recurring 
to  force.  It  depends  in  some  sort  upon  the  government  to  have  the 
people  large  or  small,  more  or  less  vigorous."  M.  Pagliani  treats  of  his 
subject  under  the  four  following  heads :  — 

(1.)  The  influence  of  unfavorable  conditions  of  life  on  the  physical 
development  of  men. 

(2.)  Influence  of  the  amelioration  of  life  upon*  organisms  at  first 
subjected  to  unfortunate  conditions. 

(3.)  Influence  of  conditions  somewhat  favorable  to  life  upon  human 
physical  development. 

(4.)  Relation  between  the  physical  development  of  the  male  and  the 
female  sex  under  diverse  conditions. 

(5.)  Activity  of  physical  development  in  the  years  which  precede  and 
follow  the  age  of  puberty  in  the  two  sexes,  and  under  special  conditions. 

Five  parts  of  Mr.  Herbert  Spencer's  Descriptive  Sociology  are  now 
in  print,  namely:  (1.)  English,  (2.)  Ancient  American  Races,  (3.)  Low- 
est Races,  Negritos,  Polynesians,  (4.)  African  Races,  (5.)  Asiatic 
Races.  Volume  I.  of  The  Principles  of  Sociology  is  also  announced 
by  the  same  author.  —  Otis  T.  Mason. 

Note.  In  order  to  make  the  monthly  anthropological  notes,  kindly  prepared  for 
the  Naturalist  by  Professor  Mason,  as  complete  as  possible,  authors  of  books,  pam- 
phlets, or  newspaper  articles  relating  to  anthropology,  published  either  in  this  country 
or  Europe,  are  invited  to  send  copies  to  Prof.  O.  T.  Mason,  Columbian  College,  Wash- 
ington, D.  C.  —  Editor  American  Naturalist. 

GEOLOGY  AND  FAKSI ONTOLOGY. 

MM.    GaUDRT   and  De  SaPORTA   on  the  PALiEONTOLObY   OF  THE 

Western  Territories.^  —  I  have  readwith  much  interest  theexplana- 
tions  in  your  letter  relating  to  the  explorations  of  the  western  Terri- 
tories. I  see  that  the  works  of  Mr.  Lesquereux  on  vegetable  palseon- 
tology  appear  to  you  to  be  of  great  importance.  As  to  myself  I  eagerly 
pursue  the  researches  made  in  regard  to  fossil  vertebrates.  I  think  like 
yourself  that  the  results  of  the  explorations  directed  by  Professor  Hay- 

^  In  a  letter  to  Count  dc  Saporta. 
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■  lo  1n'  ooonlod  among  tliemiNt  remarkabln  acqaUitiotit  of  miHlcni 
lelo^i  DftturnliaU  am  r»m[>ril(iii  to  rrcognU»gnit«fullv  ibc  Uliura 
■  peal  explorer  wlm  has  gathcrnl  mi  maiij  new  Tacta.  and  wlio  liai 
M  w«ll  nmlentood  thv  art  nf  telectlitg  mcb  able  aaaUtania.  From  my 
•tARil'iiomt,  it  in  not  tho  iliitco«rrjr  of  •tranga  and  bilhcrto  unknowB 
fornu  wbich  produGni  ibo  highi-jit  inUrmt  in  Dr.  Leidjr'a  wiirka  on  maiu- 
la  f)uiU,  bnt  tbo  discover;  of  tbe  neigbboriug  fonnt  of  our  Ku- 
I  aianiniiriirmia  ibwilm  for  liiry  kIiow  ui  thv  tiM  bntwron  tlii--  apmiea 
k  OM  and  tbe  New  World  i  al«a  tboy  l«t  ut  bnp«  thai  wa  inaf  txs 
Ma  to  underaUiid  and  discover  more  easitjr  the  eonuediun*  of  ttie  bu- 
inga  of  the  geological  ages. 

J)i(vtjflr$  areualtu  look*  vvry  much  likit  Charomiirut  of  ttin  middle 
Uiooane  of  Sauaan  ;  ff/roptodut  htu  ranlani  likti  tb«  ffyai/ulut  of  (btt 
■Rperior  Eocene  of  Ui-lirngiu  Mierotgopi  ii  r'^lated  to  tint  Atlajiit,  a 
g»mu  paMijr  loniurian,  partly  parhydHruiaioui,  wliiL-b  nmlcr  llio  namo 
of  Adapii,  aoDatimei  undnr  iliat  nf  /'u/toco/tHiu*  aiid  aUo  of  Aptielo- 
Inittm,  baa  l«ft  numerana  di'brii  in  thn  aupdrior  I-j»crnv.  an>l  In  tbe  lowest 
Miooene.  Miryriippwi  looki  mticb  like  Protolii/iput,  and  tbe  latter 
itcelfaeeins  to  be  a  I/ipparion  of  tbe  Leberon,  the  Island  of  iho  superior 
raolam  of  whirJi  has  been  traosforme*!  iiflo  a  peninsula.  Arrh^ot/iiriutH 
ia  notbing  else  than  tbe  Entriodon  ot  nnr  inrorior  Miocone  of  Itnuxun. 
Concerning  dentitiou,  PaUotytpi,  Limnohyiu,  and  THanotkerium  rasem- 
ble  a  good  deal  liie  Ckalievtierium  ;  tbis  simUitude  of  forms  bas  strurk 
nie  tbe  morn,  as  it  ihowa  itself  in  Uin  R])ocios,  alike  common  in  America 
and  Eurupo  i  the  ChaiicoUterium  ii  found  in  Europe  in  the  inferior 
«  of  phoiii>boritea,  tbe  middle  Miocene  of  Sausan,  and  the  superior 
f  of  KpppUhi'io).  Ilymckiut  prrsonts  us  a  rare  eiample  of  the 
I  from  the  Lvpkiodon  in  ibo  tapir;  nmceming  tbe  diMiiictiva 
I  of  tfat'  latter  there  Bp{iears  a  last  superior  pre-mular  which  is 
simplified,  and  pruvitleil  with  ono  single  internal  dcnijculc.  like  the 
iMpkiodim,  According  to  my  Judgment,  tbe  animal  iHirly  diiuxivcml 
by  M.  FUbol  in  thr  pbtispharti«s  of  Qnorcz,  under  the  iinnir  of  Ta/iinit 
pritcfit.  is  a  genuine  Ui/rachita.  The  ffyracodon  is  »h«  mure  link  be- 
tween the  BkiHoctrat  and  tbe  PattotAtritim  ;  it  is  the  former  which  haa 
tbe  denial  formula  of  the  /"airoiAtritim.  The  (HlurogaU  of  the  phoa- 
pboril«s  deacribed  by  M.  Filbol  is  llie  immediate  ally  of  Dr.  lycidy'a 
Dinittii,  Itiera  am  found  other  oxauiples  of  intermediate  fbrtn*  in  ike 
pnlilication*  of  thn  Amcrinan  savants.  If  wo  add.  In  judge  frum  the 
plates  -of  Dr.  Leidy,  tlie  disuiiverio*  in  tbn  western  Territorias  of  tba 
AmpAiej/on,  Caitit.  Jheu^lurut.  MtrKarodut,  Hj/tenadtm,  Uipparion, 
Anekithfrium,  Rhinortrvt,  Hyopotamu*.  MaModon,  very  cinsdy  related 
lu  the  sfiedea  we  find  in  France,  it  becomes  singularly  probable  ibat  the 
west  of  North  America  and  Europu  bare  been  in  connection  durin|{ 
the  Miocene  period.  How  rould  such  a  thing  have  happened,  if,  as  able 
s  tlio  Atlantic  Ocean  baa  scarcely  obangod  iu  plac 
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Did  the  communication  take  place  on  the  side  of  the  Pacific  ?  There 
are  many  mysteries  still  to  be  solved.  The  fine  researches  of  American 
savants  open  new  horizons  for  our  thoughts  ;  being  so  distant  they  still 
appear  a  little  misty,  but  doubtless  they  will  come  forward  one  day  and 
inaugurate  the  great  era  of  palaeontology. 

Will  you  please,  dear  friend,  accept  the  expression  of  my  most  sincere 
sentiments.  —  Albert  Gaudry,  Professor  of  Palaeontology  in  the 
Museum  of  Natural  History. 

Professor  Hay  den :  Dear  and  Honored  Sir,  —  For  many  months  I 
have  lived  in  communication  of  thought  with  you,  and  the  happy  interme- 
dium of  our  common  friend,  Lesquereux,  binds  us  to  each  other.  Your 
name  now  is  so  widely  known  in  Europe,  and  it  is  so  intimately  connected 
with  the  si)lendid  discoveries  which  palaeontologists  owe  to  your  explora- 
tions, that  I  have  double  pleasure  in  writing  to  you.  We  watch  atten- 
tively the  results  of  your  undertaking,  and,  for  myself,  I  may  say  that 
the  rich  harvest  of  Cretaceous  and  Tertiary  fossil  plants  gathered  under 
your  direction  have  opened  before  me  such  broad  horizons,  that  I  am 
never  tired  of  considering  them.  I  have  successively  received  the  pub- 
lications, reports,  and  fine  maps  recently  published, — thanks  to  your  per- 
severance. I  offer  you  my  most  sincere  wishes  for  the  continuation  of 
your  work. 

The  richness  of  your  deposits  is  incalculable,  but  it  does  not  surprise 
me,  and  I  believe  that  you  will  be  able  greatly  to  increase  your  treasure 
by  new  researches.  Here  in  Europe,  upon  a  cut-up  continent  which 
for  a  long  time  has  rather  been  an  archipelago  than  a  wide  region,  we 
have  small  lacustrine  formations,  corresponding  with  other  lakes  of 
small  extent,  also,  and  these  formations  are  often  very  rich  in  fossils. 
But  this  abundance  is  restricted,  though  real,  for  the  extent  of  the  for- 
mation is  proportional  to  that  of  the  land  surface  wherein  they  are  dis- 
tributed. But  in  America  all  is  on  a  very  large  scale :  the  rivers,  the 
plains,  the  lakes,  the  mountains,  the  frame  itself  is  grand  ;  and  this  aspect 
is  the  result  of  ancient  causes  which  have  influenced  the  nature  and  the 
thickness  and  extent  of  the  formations. 

You  will  therefore  discover  in  these  deposits  (ours  are  unimportant  in 
comparison  to  them)  an  inexhaustible  mine  of  fossil  wonders,  and  be 
able  to  rebuild  in  its  integrity  the  transition  age,  from  the  Cretaceous  to 
the  Tertiary,  a  serial  link  destroyed  in  Europe  by  a  succession  of  blanks. 

Nevertheless  in  Provence  even,  and  quite  near  Aix,  we  have  a  small 
agglomeration  of  what  is  known  under  the  name  of  Lignitic  of  Felveau« 
which  my  friend  Matheron  has  determined  as  the  equivalent  of  the  fresh- 
water upper  Cretaceous  formation  (Santonienne)  which  passes  by  de- 
grees in  its  upper  part  to  strata  iucontestably  of  Tertiary  age.  Regret- 
fully, however,  these  intermediate  layers  which  would  be  most  interest-, 
ing  to  know  well  are  very  barren  of  fossils,  while  the  lignitic  themselves 
have  a  lacustrine  fluviatile  fauna,  and  also  brackish  deposits  extremely 
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rirli  in  fossils.     At  a  much  higher  level  we  have  the  gypsum  of  Ail, 
which  you  probably  know  by  name  at  least. 

I  bi*g  you  will  accept  my  highest  reganl  and  sincere  devotcdncAS.  — 
Count  Gaston  vk  Sai'okta,  Aix  in  Provence. 

MI0R08C0PYJ 

MiciioscoriCAL  Stri:cti:rg  of  Amhkr.  —  A  paper  on  this  subject, 
contributed  jointly  by  II.  C.  Sorby  and  P.  J.  Hutler,  to  the  Uoyal  Mi* 
croHcupical  Society,  furnitthes  many  intert^sling  oluervationH  and  reHec- 
tiotis.  Scattered  irregularly  through  the  masses  of  aniU'r  are  a  vast 
nuniU*r  uf  minute  cavities,  usually  jo'oo  ^  .loloo  <^f  **"  iii^*h  in  diameter, 
tliou<;li  some  are  as  large  as  n/oo*  ^^^^  others  probably  as  small  as 
iiio*A(»A  ^'  1^"  inch.  Though  very  numerous  in  the  clouded  |x>rtions  of 
the  amber,  these  cavities  are  nearly  wanting  in  the  very  tranK|»arent 
»|M.'(*im<'iis,  and  therefort*  cannot  be  i!onsidere«l  a  necessary  result  of  the 
chan;;es  which  occurre<i  during  the  hanlening  of  the  balsam  or  resin  from 
whi«*li  the  amlter  must  have  been  formeil.  They  are  usually  round,  the 
sha|H*  which  would  Xna  naturally  assumeil  by  drops  of  water  or  bubbles  of 
air  ctMitiiied  iu  a  stifTIiquid,  differin;;  in  this  res|Nfct  from  the  cavities  iu 
crystals  which  are  often  spaces  left  vacant  during  the  formation  of  the 
rrystal,  and  are  lK)unded  by  crystalline  planes  having  ilirect  relation  to 
the  form  and  structure  of  the  crystal  itself.  The  cavities  in  andier,  how- 
ever, are  sometimes  elongated  or  otherwise  clianged  by  internal  move- 
ments in  the  n*sinous  mass  Itefore  it  became  hard  and  brittle.  Some  of 
these  cavities  are  tilled  with  a  liquid,  piobably  water,  which  dillers  so 
slightly  from  the  amber  in  refractiv**  power,  that  these  cavities  are  trans- 
parent throughout  a  large  |H>rtioii  of  their  area,  the  circumference  lR*ing 
mark<'<i  by  a  narrow,  dark  line.  Other  ciivitit*s  contain  gax,  constituting 
true  air  bubbles,  whtise  dark  outline  constiiutrs  at  least  one  thini  of  their 
dianittter,  leaving  a  com|Kiratively  <mall  bright  s|Mit  in  tht*  c«*ntre.  Still 
other  cavities  contain  liquid  with  an  inclo.se<l  air  bubble  :  while  some  of 
the  fluid  cavities  only  fceem  to  contain  one  or  m(»re  air  bubbles  from  the 
ap|>t*arance  thnmgh  them  of  images  of  one  or  more  smaller  cavitiiM  be- 
neath. Most  of  the  cavities  originally  contained  wat«*r,  which  was  elim- 
inated during  the  process  of  change  fnim  a  soft  luilsam  t(»  a  hanl  resiu, 
but  sub*ie<piently  the  water  esca|>eil  from  many  of  the  cavities  leaving 
air  cavities  instead,  which  are  not  only  es|>ecially  abundant  near  tho 
natural  surface  of  piiHx*s  of  amber,  but  imiy  also  be  found  very  generally 
done  to  the  surfaces  of  sections  which  have  lieen  pre|)are<l  and  mounted 
for  microscopical  use.  A  comparatively  rare  form  of  cavity,  and  charac- 
teristic of  aml»er,  in  liallocni  sha|ied,  th«*  |>ortion  repntsenting  the  car  be- 
ing nearly  always  tilletl  with  water  and  the  up|K*r  part  of  the  balloon 
with  air.  This  may  have  been  originally  a  round  fluid  cavity,  from 
which  the  gas  was  allowetl  to  e8ca|)e  into  the  still  plastic,  surrounding 

>  Condocted  bj  Da.  K.  U.  Wabd,  Troy,  N.  Y. 
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mass  by  reason  of  diminished  pressare,  shrinkage  in  the  mass  having  con- 
tinued to  occur  after  the  external  portion  had  become  hardened  into  an 
immovable  crust ;  a  theory  which  is  confirmed  by  the  effects  on  polar- 
ized light,  the  central  portions  of  the  mass  having  no  power  to  depolar- 
ize the  light,  while  the  marginal  portions  depolarize  it  in  such  manner 
as  to  indicate  a  strain  caused  by  pressure  in  the  line  of  the  circumference 
and  not  in  the  line  of  the  radius.  Similarly,  the  black  crosses  seen  un- 
der polarized  light  in  certain  portions  of  the  amber,  having  as  nuclei 
either  air  bubbles  or  minute  solid  angular  bodies  of  a  sand-like  appear- 
ance, are  of  a  character  to  indicate  not  increased  but  diminished  pressure 
from  within,  not  an  expansion  of  the  contents,  or  a  contraction  of  the 
surrounding  material  upon  it  as  is  the  case  with  minute  crystals  inclosed 
in  diamonds,  but  a  shrinkage  of  the  contents  of  relatively  hardened  lay- 
ers surrounding  the  bubbles  or  granules. 

False  Light  Exclddkr.  —  E.  Gundlach  of  Rochester,  N.  Y., 
mounts  his  new  two-inch  lenses  with  a  brass  tube  f  inch  long  projecting 
below  the  front  surface  of  the  objective  and  having  a  perforated  dia- 
phragm at  its  lower  end.  This  cuts  off  much  of  the  stray  light  that 
would  otherwise  cuter,  and  still  leaves  1  \  inch  of  working  focus. 

New  Oiuects.  — The  very  interesting  preparations  of  recent  and 
fossil  diatoms,  by  Dr.  R.  S.  Warren,  of  Waltham,  Mass.,  can  now  be  ob- 
tained from  Mr.  Charles  Stodder,  of  Boston.  Many  of  the  slides,  espe- 
cially those  from  Savannah  and  the  Isles  of  Shoals,  contain  new  or  rare 
forms. 

Charles  Zentmayer,  of  Philadelphia,  son  of  the  well-known  Joseph 
Zentmnyer  of  the  same  city,  is  preparing  double-stained  vegetable  tis- 
sues with  great  success.  The  coloring  is  excellently  distributed  and  the 
cell  peculiarity  well  preserved. 

Identity  of  the  Red  Blood  Corpuscles  in  Different  Hu- 
man Races.  —  Dr.  J.  6.  Richardson,  of  Philadelphia,  well  known  as  a 
leading  advocate  of  the  possibility  of  distinguishing  by  measurement  the 
blood  corpuscles  of  man  from  those  of  many  of  the  familiar  domestic 
animals,  has  recently  extended  his  researches  to  the  blood  corpuscles  of 
the  different  races  of  mankind,  with  a  view  to  determine  by  comparative 
study  whether  they  are  identical  or  not.  Taking  advantage  of  the  op- 
portunity afforded  by  the  International  Exhibition  at  Philadelphia,  he 
obtained,  in  some  cases  with  considerable  difficulty,  permission  to  secure 
specimens  of  their  blood  from  a  considerable  number  of  the  members 
and  attaches  of  the  foreign  commissions  present  at  the  Centennial.  A 
finger  having  been  suddenly  pricked  with  a  cataract  needle,  the  top  of 
the  exuding  drop  of  blood  was  touched  to  the  centre  of  a  glass  slide,  and 
the  siball  drop  thus  obtained  was  spread  by  means  of  the  edge  of  another 
slide,  after  Dr.  Christopher  Johnson's  excellent  method.  In  the  dried 
film  the  corj)U8cles  were  measured  by  a  cobweb  micrometer  whose  read- 
ing, as  actually  employed  in  this  work  with  a  ^^  immersion  objective  of 
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«  jKiwcr  of  1800,  wat  di-termhiiMl  by  oompariiun  with  m  (Umliiril  of 
known  uccuracy.  Only  the  circuUr  diilu  were  mektured,  in  thu  thiiiimt 
jiurt  of  till'  Rim,  wlicre  they  wcr«  leut  diitortMl  in  drying  and  moit 
iicurly  in  »  iiiitural  condition,  tlii*  method  lieiii);  believed  to  jfivc  the 
ilimi-tmious  of  tlie  iiumial  cell-vleinetit*  more  satisructorily  than  can  bo 
nccouipIiHhed  by  taking  the  average  »f  tbi-  iliffurent  itiameten  of  tite  <)!•- 
turtitl  corpiisclM.  So  Kliglit  m  deviation  fruui  a  cir<-ular  form  no  an  oval 
having  iliiuneMr*  of  1-KUltU  mhI  l-'iUbt  was  easily  recognized. and  auch 
individualH  wero  <li«c«r<leil,  but  all  iaolnl«d  uinrular  ml  diKks  wbiuh  up- 
)>fartil  til  tliK  field  were  meaauretl  without  teleciion.  The  meaHurenicnti 
were  rerarded  in  fractiuns  of  on  invh.  <)f  1400  corpu»(.-leii  ex»ruincil, 
bix  had  a  measurement  of  I— 4UUi>,  ten  a  measurement  of  1-^777,  and 
the  remainder  were  bctwevn  thc»o  two  I'Xtrcmei.  Kighly-three  |>er  cent 
of  ihi-  whole  mKuured  from  1-J4I8  to  1-3030,  and  coii*ec|uenily  a|>> 
l>car(,tl  of  about  the  aame  Hiie  under  a  power  of  'J(KI.  Tlie  Mligbtly 
smalliT  averages  uf  the  Italian,  Sweilinh,  and  Norwegian  spvi-imena  aro 
believed  to  l>e  too  ■maU  fur  a  dt'cinivc  indicaiion  of  a  natural  diAereiioe, 
and  lliv  general  remit  ia  believed  by  the  author  to  indii-nlc  the  eiucntial 
idi-utity  of  the  difTereiit  ajiccimena  studied.  We  have  [>re|>arc(l  the  fol- 
lowing table,  which  eoibodic*  all  the  data  (lubliiihe)!  in  Dr.  ItichaniMMi'i 
jia|>er  in  the  Amtrtfun  Journnl  of  Mtdieitl  Scirnee  for  January.  1877 :  — 
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SCIENTIFIC  NEWS. 

—  Dr.  Juan  Gundlach,  of  Cuba,  and  Herr  Leopold  Knig,  of  Porto 
Rico  recently  spent  a  year  in  exploring  the  fauna  of  the  latter  island, 
and  obtained  as  the  result  of  their  exertions  4  species  of  bats,  3  of  mice, 
152  birds,  22  or  23  reptiles,  many  fresh-water  fishes,  188  marine  gas- 
teropods,  62  marine  bivalves,  72  land  or  fresh-water  Mollusca,  52  Crus- 
tacea, more  than  800  Lepidoptera,  including  micros,  483  Coleoptera,  75 
Orthoptera,  189  Ilemiptera,  43  Neuroptera,  166  Hymenoptera,  and  162 
Diptera.  They  also  secured  some  arachnids  and  many  myriapods,  as 
well  as  radiates.  Herr  Krug  is  now  in  Berlin  with  the  whole  collection, 
which  will  be  worked  up  by  specialists,  and  a  general  report  of  the  whole 
will  eventually  be  published. 

—  Among  the  recent  publications  or  reprints  of  Messrs.  D.  Appleton  & 
Co.,  which  will  be  of  value  to  naturalists  as  well  as  physicists,  are  the 
following :  Arnott's  Elements  of  Phy.-ics  or  Natural  Philosophy.  Sev- 
enth edition,  edited  by  Alexander  Bain  and  A.  S.  Taylor.  New  York, 
1877.  Prof.  E.  L.  Youman's  Class  Book  of  Chemistry  on  the  Basis  of 
the  New  System,  rewritten  and  revised,  with  many  new  illustrations. 
New  York,  1876.  W.  G.  Spencer's  Inventional  Geometry  gives  "a 
series  of  problems  intended  to  familiarize  the  pupil  with  geometrical 
conceptions,  and  to  exercise  his  inventive  faculty."  It  is  written  by  the 
father  of  Herbert  Spencer.  IIelmholtz*s  Popular  Lectures  on  Scientific 
Subjects  have  been  reatl  with  the  greatest  interest  by  scientists  whether 
biological,  geological,  or  physical  in  their  leanings.  One's  education  as 
a  naturalist  will  be  scarcely  complete  until  he  has  read  the  lecture  On 
the  Relation  of  Natural  Science  to  Science  in  General,  and  that  On  the 
Aim  and  Progress  of  Physical  Science. 
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Cambridge  Entomological  Club.  —  December  8,  1876.  Mr. 
Dimmock  said  that  in  consideration  of  the  assertion  sometimes  made, 
that  female  canker-moths  [Anisopteryx]  are  occasionally  carried  up  into 
trees  by  the  males  Hying  while  in  connection  with  them,  he  had  made 
some  measurements  of  the  relative  weight  of  the  males  and  females,  and 
had  found  that  the  females  weigh  on  the  average  about  thirty  times  as 
much  as  the  males.  These  being  weak-winged  and  slow-flying  insects, 
it  seems  very  improbable  that  the  males  would  be  able  to  support  the 
weight  of  the  females  in  flying  through  the  air. 

Mr.  S.  II.  Scudder  exhibited  a  specimen  of  Myrmecophila,  found  by 
Mr.  H.  K.  Morrison  in  Georgia  this  year,  this  being  the  first  specimen 
the  capture  of  which  in  this  country  was  authenticated.  Mr.  Morrison 
had  been  unable  to  recollect  under  what  circumstances  the  specimen  was 
collected.     Dr.  T.  W.  Harris  had  stated  that  on  one  occasion  he  found 
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ceruiin  toft-lNMlioil  crirkctii  upon  cucumber  viiiga  and  had  conjectured 
that  the  J  wen*  8|H*rimcuK  of  a  Myrniecophila,  hut  there  had  been  no 
conHrmation  of  his  fliip|M)sition.  Mr.  Scudder  made  some  further  state- 
ments in  re^anl  to  the  Monoplistidic,  the  family  to  which  this  genus 
l>oKing8,  and  exhibited  a  s|>ecimen  of  the  Huro[>ean  s|)ccic8  of  Myrme* 
cophila,  wliich  is  fouml  in  ants'  nests. 

Mr.  S.  II.  iScudder  said  that  he  was  working  upon  a  collection  of  fos- 
sil ants  from  South  Park,  Colorailo.  Iloer.  in  hiH  work  on  the  foKsil  in- 
sects of  CKninj^en  and  l{a<lol>oj.  had  found  that  most  of  the  fossil  ants  dis- 
covered! were  win^eil  females.  It  seemed  reasonable  that  this  should  be 
so«  as  the  wingtMl  insects  were  the  most  likely  to  fall  into  the  water  and 
be  drowned,  and  especially  the  females  who  arc  much  more  lieavy- 
Ivxlie*!  than  the  males.  Mr.  Scudder  had  found  aliout  forty  species  of 
ants  in  this  collection,  mostly  l>elonging  to  the  Formicida*,  but  also  to 
the  Myrmicid:e  and  Ponerido;.  Most  of  the  specimens  were  winge<l 
females.     In  aml)er  fossils  most  of  the  specimens  of  ants  are  workers. 

AcAHKMr  or  Nati'Kal  Scikncks,  Philadelphia.  —  Deceml)er  19th. 
Mr.  M<*ehan  detaile<l  some  ex|MTiments  of  his  own  on  the  growth  of 
woo<i.  by  disbarking  cherry-trees  in  June,  and  watching  the  process. 
The  outer  series  of  wooii  cells  of  last  year  forme<l  generating  tissue 
from  which  the  new  season's  wootl  was  formed,  the  outermost  laver  of 
the  new  growth  forming  the  new  lKirk«  which  had  no  generative  [>ower. 
A  few  of  tlies«(  l>ark  eelU,  in  some  instances,  remaine<I  im|ierfect  wood 
cells,  with  generative  power,  and  from  these  nuclei  the  futun;  prolul>er- 
ance  was  formcfd,  the  tissue  continuing  to  repro<luce  and  form  a  now 
layer  annually  as  in  onlinary  wood  growth.  Instances  of  various  kinds 
of  growth  of  this  character  were  described.  The  varying  vital  |K)wer 
of  C(*lls  in  ditTerent  parts  of  the  structure,  as  detaih'il  in  his  remarks, 
were  then  taken  to  illustrate  the  various  forms  of  etventricitv  often  noted 
in  wo<m1  growth,  as  also  the  oix*asional  appearance  of  bark  within  the 
structure  and  between  the  annual  layers  of  wood. 


SCIENTIFIC  SERIALS.* 

TiiK  (vKOGRAriiiCAL  MAfSAZiNE.  —  January,  1877.  The  Arctic  Ex- 
l>e<1itioii.  the  Ri'sults,  the  ()utbn*ak  of  Scurvy,  the  Welcome  Home.  In- 
ternational Exploration  of  Africa ;  the  Share  of  Portugal,  llie  Ablio 
DesgiMlius  on  Tibet. 

Annai.?*  ani>  Magazine  of  Natiral  IIi?«tory. —  December,  1876» 
New  and  Pt*euliar  Mollusi*a  of  the  Kellia,  Lucina,  Cyprina,  and  Corbula 
Families  procure<l  in  the  ^  Valorous**  Expedition,  by  J.  E.  Jeffreys.  List 
of  Mollusca  collected  by  the  Ii«v.  A.  E.  Eaton,  at  Spitsbergen,  etc.,  de- 
terniiiie«l  by  J.  G.  Jeflrt*ys.     Anatomical  and  Morphological  Researchea 

1  The  n nicies  enumerated  under  thii  head  will  be  for  the  moit  part  lelcctcd. 


192  Scientific  SeriaU*  [March. 

on  the  Nervous  System  of  Hymenopterous  Insects,  by  £.  Brandt  (ab- 
stract by  the  editors). 

Appalachian  Mountain  Club.  —  January  10th.     A  paper  on  the^ 
Flowering  Plants  of  the  White  Mountains  was  read  by  Mr.  J.  H.  Hunt- 
ington. 

AcADKMY  OF  SCIENCES.  —  Ncw  York,  January  22d.  The  following 
papers  were  read :  The  Occurrence  of  Microlite  in  Massachusetts  and 
North  Carolina,  by  A.  A.  Julien ;  The  Fossil  Fishes  of  the  Connecticut 
Valley,  New  Jersey,  and  Virginia,  by  Dr.  J.  S.  Newberry ;  The  Quartz- 
es, Micas,  and  Feldspars  of  New  York  City  and  Vicinity. 

Boston  Society  of  Natural  History.  — January  3d.  Mr.  J.  H. 
Emerton  made  a  comparison  of  the  spiders  of  North  America  and 
Europe. 

January  1 7th.  —  Papers  were  read  by  Dr.  D.  Hunt  on  The  Closure 
of  the  first  Branchial  Cleft  in  the  Mammalia ;  by  Dr.  T.  M.  Brewer 
On  the  Peculiar  Parasitic  Habits  of  Moloihrus  Banartemis  of  South 
America ;  and  by  Mr.  J.  H.  Huntington  on  a  New  Machine  for  making 
Rock-Sections. 

Monthly  Microscopical  Journal.  —  January,  1877.  On  Navie- 
ula  crassinervis,  Frustulia  Saxtonicay  and  Navtcula  rhombaides,  as  Test- 
Objects,  by  W.  H.  Dalllnger.  A  Stage  Incubator,  by  H.  A.  Reeves. 
Notes  on  Pollen,  by  W.  G.  Smith. 

Quarterly  Journal  of  Microscopical  Science.  —  January  1877. 
On  the  Coloring  Matters  of  Various  Animals,  and  especially  of  Deep-Sea 
Forms  dredged  by  H.  M.  S.  Challenger,  by  H.  N.  Moseley.  On  Stylo^ 
ehtis  Pelagicusy  a  New  Species  of  Pelagic  Planarian,  with  Notes  on  other 
Pelagic  Species,  on  the  Larval  Forms  of  Thysanzoon,  and  of  a  Gymno- 
somatous  Pteropod,  by  H.  N.  Moseley.  Note  on  a  Method  of  preparing 
the  Cornea,  by  Dr.  E.  Klein.  Schiefferdecker's  Microtome,  by  P.  Kidd. 
The  Minute  Structure  of  the  Gills  of  Lamellibranch  Mollusca,  by  R. 
H.  Peck.  Resume  of  Recent  Contributions  to  our  Knowledge  of  Fresh- 
water Rhizopoda.  Part  III.  Heliozoa  and  Monothalamia,  compiled 
by  William  Archer.  £.  Schultze  and  Herting*s  Discovery  of  Nuclei  in 
Foraminifera,  by  the  Editors. 

The  Geological  Magazine.  —  January,  1877.  On  Evolution  in 
Geology,  by  W.  J.  Sollas.  The  Supposed  Glacial  Origin  of  Carbonifer- 
ous Terraces,  by  J.  R.  Dakyns. 

TuE  Popular  Science  Review.  —  January,  1877.  Nursing  Echin- 
oderms.     (Describing  Viviparous  forms.) 


Erratum.  — Page  122,  tenth  line  from  bottom,  for  Peruvian  read  Permian. 


"AMEEICAN  NATURALIST. 


Vol.  XL  —APRIL,  isn.  —  No.  j. 


THE   USE   OF    THE   ANTENN,«   IN   INSKCT8. 


IT  liiM  boon  n  (]amtion  among  nftturalieiU  whether  th«  antenns 
of  iuaecta  were  -organs  of  touch,  hearing,  or  ainell.     Notwith- 
■tundtng  the  prof^M  of  ncience,  our  knowledge  nf  thia  subject 
does  not  BOflin  to  have  much  advancod.      While  some  naturalista, 
I  such  a«  Blainvillii  and  I>ntniille,  jiliico  the  luiiitte  of  «mell  in  the 
I  •ntpnnis,  othere,  such  as  Ilontz,  Ba8t«r,    Lchrmann,  Dumeril. 
I  Mid  Cuvicr,  refer  it  to  th«  Rpiracltsit,  Hul>er  to  thu  mouth,  and 
Humboldt  to  ditferont  parta  of  thp  body.      In  a  recent  publica- 
I  I  Mw  it  Htntcil  that  Lh<;  antfinnw  an>  a  gnmt  dnal  more  cum- 
I  pifx  than  formerly  supposed,  and  probably  unite  the  funotiona  of 
L  touch,  heariug,  and  taste. 

In  view  of  this  groat  diverg«DC«  of  opinion  it  occarred  to  me 
I  many  yean  ngit  that  ex]>eri  mentation  would  thn>w  xome  light 
npon  this  subject,  and  I  therefore  began  a  series  of  experiracnta 
I  vhich  1  will  h«r«  rucord. 

1  procured  fifty  or  sixty  living  butterflies  of  Limenitii  Duip' 
put  Godt.  I  hwl  awn  it  tttated  tlint  "  I>r.  Clemt<ns  having  de- 
prived butterflies  of  their  antenna,  and  having  tlirown  ihein  up, 
had  observed  that  thoy  could  not  fly,  and  fi<ll  heavily  down  with- 
ont  opening  their  winga."  1.  I  llntt  rejieatoif  this  experiment 
with  about  a  dozen  individuals,  all  of  whom,  without  exception, 
took  fliglit,  but  1  oonld  observo  a  certain  hesitation  in  the  flight 
which  gave  Um  boldnoas  and  accuracy  to  their  movenieuta. 

2.  1  then  prepared  some  very  Uiick  Indian  ink,  and  with  a  brnsh 
I  covered  carefully  the  eyes  of  sevend  individuals,  and  w>ut«d 
until  the  opaque  body  was  p4^rf««tly  dried  before'experimenting. 
I  let  one  and  then  anollier  go  free ;  they  oouhl  fly,  and  strange 
as  it  might  seem,  though  perfectly  blind,  in  no  case  did  on«  go 
blindly  and  burt  itself  by  flying  against  anything  hard,  but  on 
the  contrary  they  seemed  to  have  n  knowledge  of  the  proximity 
of  these  objecta,  and  in  tome  caaes  would  turn  away  and  rest  upon 
I,  i*n,  Vt  *'  >  rimiu,  i%- 
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some  other  thing.  But  it  was  noticeable  that  before  resting,  the 
insect  acted  exactly  the  same  as  uninjured  individuals  out-of- 
doors,  by  moving  its  wings,  poising  itself  for  a  moment  in  the  air 
in  front  of  the  object  on  which  it  had  chosen  to  rest.  A  proof 
that  the  insect  was  perfectly  blind  and  could  not  see  is  the  fact 
that  none  of  those  which  had  their  eyes  covei^ed  with  Indian  ink 
were  observed  to  fly  to  the  single  window  giving  light  to  the 
room  where  the  experiments  were  made ;  if  they  had  seen  but 
slightly,  they  would  have  flown  to  the  light,  as  all  insects  do  in 
similar  cases. 

3.  With  one  of  these  insects  deprived  of  light  I  made,  with  a 
pair  of  scissors,  and  close  to  the  head,  a  section  of  both  antennae. 
This  insect  when  thrown  up  fell  heavily  down,  sometimes  not 
opening  its  wings  at  all,  and  was  entirely  unable  to  direct  its 
flight. 

4.  I  made  another  butterfly  blind,  and  removed  the  antennae, 
as  in  Experiment  3,  and  placed  it  at  liberty  upon  a  table,  allow- 
ing it  to  rest  a  few  minutes.  I  prepared  a  solution  of  sugar  and 
water,  and  with  a  small  brush  I  took  up  a  drop  of  the  sweet  liq- 
uid, and  then  slowly  and  carefully  I  moved  the  brush  very  near 
the  mouth,  the  head,  and  the  spiracles,  in  fact  all  around  the 
body.  The  poor  blind  butterfly  remained  perfectly  still ;  no  em- 
anations whatever  seemed  to  reach  it  from  so  sweet  a  substance. 
Then,  guided  by  induction,  I  touched  the  stumps  of  the  cut  an- 
tennas ;  no  sooner  was  this  done  than  it  received  the  impression, 
unrolled  its  proboscis,  and  with  great  activity  searched  for  the 
sweet  object,  in  order  to  realize  the  impression  it  had  received. 
For  two  or'  three  minutes  it  was  actively  employed  in  the  search, 
when  I  put  before  it  a  drop  of  the  sweet  beverage  which  it  soon 
found  and  drank. 

6.  Taking  another  butterfly,  prepared  like  the  above,  I  placed 
on  each  stump  of  the  antennse  a  very  small  drop  of  thick  gum 
arable,  and  waited  until  it  dried.  This  insect,  thus  prepared, 
when  thrown  up  seemed  to  be  without  sensation,  falling  dovm 
like  a  stone,  without  any  motion  of  the  wings.  As  with  the  pre- 
ceding butterfly,  I  placed  it  upon  a  table,  and  held  the  brush 
with  the  drop  of  sugar- water  and  let  it  touch  the  sealed  antennal 
stump,  but  no  impression  was  received.  I  also  pressed  the  brush 
on  the  proboscis,  but  it  was  not  until  I  had  pressed  so  bard  as  to 
wet  it  through  that  it  felt  the  impression  and  unrolled  its  tongue. 

The  following  summer  I  made  some  fresh  experiments  upon 
this  interesting  subject.     Of  all  the  Lepidoptera  with  which  I 
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am  fiuniliar  in  this  country,  tlio  Pronu-tbi^H  silk-worm  niotli  is  the 
oni!  which  in  cnnHntttnt'iit  will  ouwt  rewUly  iu;com|ilii(h  tho  act  of 
copuhition.  I  hav<>  not  v«t  fouml  thivt  m  virgin  [lair  on  being  put 
togttthvr  did  not  unite  the  following  afternoon. 

6.  I  took  Mveml  virfpn  piiim  of  this  apccii,^  (C'(i//t»»(iiiii<i  PrO' 
mf4iea).  pat  each  piiir  in  a  aeparau  box,  and  let  thero  remain  to- 
gvdier  nntil  thoy  diml.  Each  mala  had  lM>i>n  dvprivKd  of  it«  an- 
teoon.  I  »)lleft«d  the  if^  mrefiilly  ;  wiUiunt  nii  <;xwptiun  tii«y 
were  unfertdijUKl.  sexual  union  not  having  taken  place. 

Simi'  makintf  thvst*  expvriinonts,  it  oi^urrvd  to  my  mind  that 
it  might  be  ohJM;ted  that  by  cutting  off  the  antennm  of  an  insect 

l<|MUU  resulting  from  such  a  wound  would  sufllciuntly  explain 
■iluro  of  a  coiignus  of  the  sexes.  1  have  many  times  ob- 
1  thn  sexual  union  of  jnsucta  with  om*  or  two  Ipgs  wanting, 
^  wfrtl  irings  half  bn>ken,  eto.  So,  last  summer,  in  order  to  test 
thit  value  of  this  objection,  1  procured  a  certain  number  of  ^nrgin 
I'rometliea  just  out  ol  th«  oocoun,  and  mutilnttxl  thn  mnles  in 
different  ways,  some  by  cutting  off  a  piece  of  tlie  wings,  others 
by  tiie  rfmovnl  of  a  leg.  These  mutilattxt  males  were  put  with 
the  virgin  ftimidi-s,  but  notwitlistiuidiiig  tlititr  wounds  union  took 
pbice.  and  I  raised  young  worms  from  the  eggs  laid  by  the  f«f 
niales. 

T.  One  afternoon  I  waa  sittiug  upon  a  rock  under  the  shade  of 
,  whi>n  my  attention  was  attracted  to  a  procession  of  a 
I  apeeies  of  ant,  going  from  the  nest  to  a  coiisiderable  dis- 
•  to  gather,  I  think,  some  article  of  food.  I  contemplated  in 
dtaneo  fur  some  time  the  etTorts  of  thvse  iudustriuus  little  lalwr- 
en,  when  an  idea  crossed  my  mind  that  1  had  an  opportunity  to 
mako  one  mom  experiment  upon  the  use  of  the  antenna*.  I 
caught  two  or  tltrue  of  thum,  and  with  a  smitll  pair  of  scissora  cut 
off  the  antenme,  and  then  I  let  them  go  free  by  the  side  of  their 
busy  comrade*.  But  it  was  of  no  use  ;  thi*y  did  not  st^ein  to  roo- 
ogiiixe  thuir  brothers,  and  did  not  follow  the  same  path,  but 
would  trace  a  cin:le  and  turn  about  in  every  diroction  as  if  to 
find  the  routo  thny  were  following  bcfortt,  not  setting  that  they 
had  crossed  it  hundreds  of  times,  and  that  their  friends  were  fol- 
lowing that  same  route ;  their  eyi-si^it  was  not  suilicicnt  to  ena- 
ble thorn  to  discover  their  way.  After  olNterving  tlicui  for  more 
than  an  hoar,  I  found  that  they  had  not  gone  out  of  this  circle 
when  [  left  tJiem. 

From  the  second  oxpcnmunt  I  infer  that  when  deprived  of 
^NM||  itUMcta  fiy  with  less  boldneas  and  accuracy,  but  they  do  not   . 


196  The  Use  of  the  Antennce  in  Inseetn.  [April, 

blindly  fly  against  objects,  being  apparently  aware  of  their  prox- 
imity. Here  the  faculty  of  sight  is  only  an  adjunct  to  the  sense 
which  resides  in  the  antennae. 

In  insects  subjected  to  the  first  experiment,  though  having  the 
power  of  sight,  flight  is  deficient,  the  antennal  sense  is  wanting 
to  help  the  sight,  and  when  the  eyes  and  antennae  are  rendered 
useless  the  insect  is  totally  unable  to  direct  its  flight  or  to  find 
its  food.  The  compound  eyes  of  insects  do  not  seem  to  enable 
the  insect  to  see  objects  at  a  distance,  so  vision  is  aided  by  an- 
other sense  which  has  the  antennas  as  its  organ. 

In  the  sixth  experiment  the  male  Promethea  had  his  sight ;  be 
could  see  near  him  another  insect  like  himself,  but  his  eyes  alone 
could  not  tell  him  whether  the  insect  was  of  the  same  species  and 
of  another  sex,  so  he  died  near  the  object  he  would  have  desired 
with  so  much  ardor  if  the  sense  organs  which  would  have  enabled 
him  to  detect  the  presence  of  tlje  object  had  not  been  removed. 
So  it  was  in  the  seventh  experiment ;  the  ant  could  see  the  oth- 
ers going  on  their  way  so  intelligently,  but  with  its  eyes  alone  it 
could  not  recognize  its  friends  ;  all  were  mute  to  him,  and  in  the 
midst  of  friends  he  seemed  to  be  in  a  desert. 

Were  I  to  draw  any  conclusion  from  these  experiments  I 
would  say  that  the  sense  localized  in  the  antennae  cannot  be  re- 
garded only  as  that  of  touch,  hearing,  or  taste,  nor  can  it  be  re- 
garded as  uniting  their  complex  functions.  In  no  case  have  I 
observed  insects  using  the  antennae  as  feelers ;  it  is  true  they 
move  them  very  rapidly  when  they  want  to  recognize  an  object, 
but  very  seldom  do  the  antennas  come  in  contact  with  the  object ; 
if  they  are  feelers,  they  feel  at  a  distance.  With  more  reason 
they  should  be  regarded  as  organs  of  smell,  but  if  their  functions 
have  some  analogy  with  the  sense  of  smell,  I  think  they  must  be 
very  different  from  the  sense  of  smell  in  the  human  species,  and 
I  would  venture  to  say  that  it  might  have  some  analogy  with  the 
sense  so  little  known  though  so  common  among  animals,  —  with 
the  horse,  for  instance,  —  which  enables  it  if  removed  not  to 
retrace,  but  find  a  straight  line  to  its  home,  from  a  considerable 
distance,  and  with  as  much  accuracy  as  if  it  could  see  it.  So  in 
my  opinion  this  sense,  being  different  from  the  senses  common  to 
the  human  species,  needs  a  new  name  so  as  to  be  distinguished 
from  and  not  confounded  with  the  sense  of  smell.  It  is  a  kind 
of  feeling  or  smelling  at  a  great  distance,  by  some  process  now 
totally  unknown. 
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ABORIGINAL  FUNEREAL   CUSTOMS   IN  TOE   HNITED 
STATES. 

BV   EDWIN   A.   KAJIKIk. 

1)BSPBCT  Tcir  the  dniul,  ("viiicod  by  ceremonies,  ritea,  or  wA* 
'-''  Man  daconti'tiiis  liaii  Vtfi-a  uni^'emtl  in  lill  ngeo  and  all  coon- 
triee.  Hooh  mforraation  can  bn  gleanMl,  lu  to  thu  pmcticos  of 
prehistoric  man.  from  the  construction  of  gntv«-a  *  and  the  rolica 
obtained  therefrom.  The  (Mleoliihic  and  ueolithic  stone  tools, 
and  the  later  copper  and  bronzr  instruments,  remain  inlACt  for 
c«nturie«  ;  bat  iron  nuts  and  rapidly  crumbles  away,  while  wood 
decavfl.  and  all  other  remains  of  the  iron  age  vanish  in  a  fow 
yeaiD,  ofti-ii  Iwifctre  the  partich«  of  tin?  human  frame-work  have 
b«oomo  diaintiTgratod.  Slore,  therefore,  can  be  learned  rcIutiTe 
Co  tb«  modM  of  wpulturv  of  tlio  nncii.-nt«  than  the  methods  of 
burial  of  much  more  n»cent  tribea,  and  we  are  frequently  cotn« 
pulled  to  draw  imnulusions  in  regard  to  the  customs  employed  by 
tlio  Indians  of  a  century  or  ko  ago  from  the  nsagt-V  of  their  an* 
cestry,  since  it  is  a  well-establiahod  fact  that  these  are  handed 
down  from  generation  to  generation,  with  but  few,  if  any.  ini- 
pnTunents  or  modifications.  Comparatively  little  is  known  of 
llM.hinereal  ritAS  of  our  modern  tuiYHge-t.  when  we  consider  the 
gntl  number  of  tribes ;  a  fact  explained  by  their  distant  removal 
from  tho  osntro  of  civilization,  the  secrecy  of  th<-ir  corHtnonins, 
and  the  si^ntition  of  the  savagi^  mind  in  regard  to  death. 
Strangers  are  seldom  {N-rmitted  to  witness  the  disposition  of  In> 
diao  bodies,  and  nearly  all  such  informutjon  hiu  been  obtained 
from  subsequent  grave-desecration.  So  far  as  our  present  knowl- 
edge extC'nds,  as  regards  aboriginal  burial  in  thu  United  State*, 
there  were  fotir  methods,  namely :  — 
I.  By  inhumation  (subterrene). 
II.  By  cremation  (subterrene}. 

III.  By  embiilmment  (subterenne). 

IV.  By  aerial  sepulture  (superterreno). 

ThiT  first  was  the  one  usually  employed.  

BoilieH  were  intiirrwl  eitlu'r  in  ordinary  grAves,  in  inounil%acl 

in  cares.  The  ancient  Pueblos  of  the  Pauifio  slope  genorallj 
practiced  grave- Imrial.  The  corpse  was  placed  three  or  four  ■ 
feet  beneath  the  surface  of  the  oartli,  and  at  its  head  were  ar- 
ranged food  vases,  ornamenu,  and  implements  of  the  chase.  Tb« 
*  Thf  word  jroTM  In  Ihi*  p«|i«r  U  nMd  i»  iu  broadsil  mapialloD.  iBelD<ltn|[  «B 
placet  of  itif«Mll  far  d«aJb)Mlks.  ' 
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surface  of  the  grave  was  level  with  the  surrounding  ground,  and 
its  dimensions  were  defined  by  stones  set  on  edge  in  the  soil, 
forming  a  parallelogram  five  or  six  feet  in  length  and  from  two 
to  four  in  breadth.  The  ragged  edges  of  the  slabs  projected 
above  the  surface  from  six  inches  to  eighteen,  and  occasionally  a 
head-stone  reached  to  the  height  of  two  feet.  On  none  of  the 
latter,  however,  has  an  inscription  of  any  kind  ever  been  observed 
diflfering  in  this  respect  from  the  wooden  adjedatigs  of  the  Da- 
kotas. 

Many  interesting  graves  have  been  discovered  and  examined 
throughout  the  CaBon  of  the  Rio-Mancos,  in  Southwestern  Colo- 
rado. Captain  John  Moss,  of  that  State,  unearthed  from  one  of 
these  a  perfect  skull  and  some  fragments  of  other  bones  of  a  hu- 
man skeleton.  From  another  he  took  several  entire  and  curi- 
ously shaped  vessels  of  pottery,^  now  in  possession  of  Hayden's 
United  States  Geological  Survey  of  the  Territories,  at  Washing- 
ton. It  would  appear  from  this  that  the  deceased  were  supplied 
with  vessels  of  food  and  drink  to  assist  them  on  their  journey  to 
the  mysterious  hereafter.  In  addition  to  this  custom,  great 
quantities  of  pottery  were  strewn  or  broken  over  the  surfaces  of 
graves,  in  honor  of  the  departed.  Occasionally  large  vases  or 
other  vessels  are  found  in  a  state  of  tolerable  preservation,  or, 
indeed,  entire  ;  these  had  been  placed  there  by  the  friends  of  the 
deceased  ;  but  whether  they  were  originally  full  of  food,  it  is  dif- 
ficult to  determine.  In  the  neighborhood  of  Aztec  Springs  are 
long  series  of  graves  extending  for  miles  along  the  valley  west  of 
the  great  Mesa  Verde.  In  a  particular  spot,  an  arroyo  has  cut 
through  one  of  these  graves,  showing  a  vertical  section  of  it. 
About  four  feet  from  the  level  of  the  valley  a  quantity  of  broken 
pottery  and  charred  wood  may  yet  be  seen,  —  the  former  proba- 
bly at  one  time  constituting  perfect  food  vessels,  —  arranged  at 
the  head  of  the  corpse ;  but  the  skeleton  had  disappeared  after 
the  exposure  of  many  years. 

Near  the  beginning  of  the  Cafion  of  the  Hovenweep,  a  skele- 
ton was  seen  partially  protruding  from  the  eastern  bank  of  this 
arroyo.  It  was  lying  about  three  feet  below  the  surface,  the 
face  pointing  eastward,  the  back  of  the  skull  only  being  visible. 
On  removing  it  from  the  bank  the  skull  fell  to  pieces,  and  but 
two  or  three  of  the  long  bones  could  be  found,  the  rest  of  the 
skeleton  having  crumbled  to  dust.  Sage-brush  (^Artemisia^^  wa« 
growing  over  the  grave,  indicating  a  growth  of  at  least  a  hundred 

1  See  Figure  12,  PI.  ix.,  American  Naturalist  for  August,  1876. 
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Lm||I,  «nd  tlie  skt'l'^tiiii  muHt  have  been  placed  there  long  before 
HMHMS^tB^'^'*  commenced. 

L      8*v«ni]  audent  skidutono  wuru  oxhumed  in  Uio  Cafiou  of  the 

Montezuma   in    Southeiutt«rii    Ut»h,    where  great  numben   of 

gmves  wert.*  found,     (d  one  tomb  was  a  portion  of  a  skoloton, 

including  Llie  long  bom^  and  »orao  of  thii  phalangea.     The  skull 

had  entirely  disap^ieared.     From  another  grave  wo  took  a  well- 

pn-McrvMl  Rkall  and  otliur  portions  of  thi  itkuleton,  all  of  which 

luivit  iMHin  ntmoved  to  Washington.     Tbia  latter  skull,  however, 

ts  probably  that  of  a  modem  Navajo.     Along  the  valley  of  the 

Rio  San  Jnau  lies  one  of  tliu  niunt  extensive  aboriginitl  uemeter- 

ias.  .  The  graved  continue  uninterruptedly  for  several  miles,  and 

b>llMVmulH  of   suhjcictx  wure   evidently   hiire    buriod.     The  only 

PnMliof  huildingK  are  some  low.circular  moundti,  about  fifty  feet 

^  in  Auneter,  indicating  the  former  exish-nco  of  Hdolw  structures, 

over  which  occur  great  quantitlea  of  broken  jwttery  and  a  nuin- 

ber  of  arrow-points. 

I      &v*ral  tribes  were  accustomed  to  incji»o  tlieir  di.'ai)  in  stone 

MWHior  tombs.     Among  thuee  were  the  Ii«'Jtni  l^^uape,  or  I)el- 

pWlliM,  of  Pennsylvania,  although  the  graves  already  opened  show 

*  m  snthjnity  of  probably  not  more  than  one  hundred  and  fifty  or 

two  hundnnl    yettrs,  because  the  native   contents,  consisting  of 

(ragRientt)  of  rud"  piitU^ry  and  ornaim^nts,  are  ussnciatefi  usually 

with  articles  of  European  inanofacture,  such  as  glaaa  lieada,  tn>n 

or  copjier  implempnts,  and  portions  of  fire-arms.      A  numln-r  of 

graves   have   been   I'xaminuii   in   the  vicinity  of   the    Delaware 

Water  Gap.     The  tumuU  wore  scarcely  distinguiiihable,  but  were 

surroundtvl  by  tnuwn  of  shullow  trendies.     The  skHetons  lay  at 

a  depth  of  about  three  feet,  and  were  in  almost  every  instance 

incUMcd  in  rude  stone  cuthns.     In  one  case  the  bn<ly  had  Ix-on 

placed  in  a  slight  ejccavation,  facing  the  east,  and  above  it  a  low 

mound  had  been  built. 

The  second  variety  of  inhumatiim  wns  tumHJH*  burial.  This 
provaiti*d  to  agreat  extent  among  the  mound  builders  of  the  Mis- 
•iasippi  Valley.  In  some  instances  a  mound  contained  but  one 
'  ',  while  in  other*  it  eonslitubrd  a  general  burial  ground.  The 
e  generally  near  the  original  level  of  the  surfaco  and  the 
I  heaped  over  them.  No  particular  posture  of  the  body 
■  MaunitHl;  sometimes  it  rediuiHl ;  occitsionally  it  was  sitting, 
bat  moat  frequently  it  was  extendeil  on  the  back.  The  face  was 
often  pointed  eastward,  though  no  general  rule  was  observed  in 
reapeot  to  orientation. 
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A  third  method  of  inhumation  was  cave  burial,  such  as  was 
employed  by  the  troglodytes  of  the  V^zfire,  in  Southern  France. 
This  was  not  common  in  the  United  States,  though  isolated  in- 
stances are  recorded,  such  as  the  remains  found  in  the  deposits  of 
a  cave  in  Breckenridge  County,  Kentucky,  and  also  in  caverns 
through  the  cafions  of  Utah,  Arizona,  and  New  Mexico. 

Cremation  was  of   two  kinds :   in  graves  and  in  urns.     The 
former  was  practiced,  to  some  extent,  by  the  ancient  Pueblos  of 
Arizona  and  Utah.     The  body  was  burned  and  the  ashes  depos- 
ited in  shallow  tombs,  marked  in  the  ordinary  way  by  slabs  of 
stone  set  on  edge  around  the   spot.     Several  tribes  of  the  Rio 
Gila  ^  in  Southern  Arizona  and  some  in  Texas  were  in  the  habit 
of  burying  the  bones  of  their  departed  in  urns.     Sometimes  the 
skull  was  placed  face  downwards  in  the  mouth  of  the  vase,  and 
served  as  a  sort  of  cover  or  lid.     In  the  immense  cave  town  on 
the  Rio  de  Chelly  (examined  by  a  portion  of  Hayden's  United 
States   Geological  Survey),  seven  burial  urns  were   unearthed, 
which  had  been  placed  in  a  group,  their  edges  touching.     They 
had  been  hidden  just  below  the  surface  soil,  on  a  mound  of  earth 
at  the  foot  of  the  walls  of  the  pueblo.     Removing  them  carefully 
•from  their  positions,  it  was  found  that  they  were  about  fifteen 
inches  in  height,  six  or  seven  across  the  mouth,  made  of  coarse, 
sandy  clay,  and  burned  to  a  sooty  blackness.     The  vessels  were 
filled  to  the  mouth  with  some  substance,  which,  on  examination, 
proved  to  be  a  white  adobe  cement,  below  which  appeared  frag- 
ments of  charcoal,  burned  corn  cobs,  and  small  pieces  of  highly 
glazed  pottery.     No  indications  of  charred  bones  were  found  in 
them,  however,  and   it  could   not  be   determined   satisfactorily 
whether  they  had  originally  contained  sacrificial  offerings  merely, 
or  whether  they  held  human  remains.     At  the  foot  of  the  village 
an  extensive  grave-yard  was  discovered,  marked  off  into  square 
and  circular  tombs  by  the  usual  upright  stones.     A  few  hundred 
yards  beyond  this,  up  the  stream,  was  another  extensive  place  of 
interment ;  so  that  while  the  latter  was  the  usual  mode  of  burial, 
it  would  seem  as  though  cremation  had  been  resorted  to  by  the 
people,  while  the  enemy  was  attacking  the  town ;  for  it  is  evident 
that  there  had  been  a  great  and  bloody  fight  here,  which  can  be 
proved  by  the  quantity  of  arrow  points  and  numerous  other  indi 
cations. 

^  The  Spaniards,  as  late  as  the  sixteenth  centarj,  found  some  tribes  in  this  portion 
of  the  West,  which  cremated  their  dead.  Captain  Fernando  Alarcon,  in  an  aocoant 
of  his  expedition  in  1540,  mentions  a  people  near  the  Colorado  Kiver  which  lived  in 
great  houses  of  stone  and  burned  their  corpses. 
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It  u  a  mntter  nf  certuinty  that  cremation  was  perfonned  with- 
oat  uniH;  Diiit  i«,  boduw  wore  bartipd  in  pravi-s  nr  Btmii!  timitw. 
At  th«  juDrtion  of  tiw  two  dry  HrroycM,  tlio  MoKlmo  ami  the 
HuTtmweup,  H  CO nni derail  1«   community  onca  pxiHtml.     On   tba  i 
point  nf  a  liigli  m(*a,  nvcrlookine  thn  wiit«r-conn«>«  for  many  j 
milM  to  the  north  and   §outh,  a  Urge   burial  ground  was   dia- 
oovRiT^,  iaarki>d  oft  by  iipri(;ht  stonra.  the  longMt  Mng  h1w«%-b 
at  tJi«  Iwtad  of  the  gmvi'.     On  <ip<'ning  iwv<inil  of  tliww  with  pick 
and  shoTi-l,  it  wiu  found  that  tliR  sniid  hn)-rock  appcitred  at  A 
depth  of  nx  inchps  to  a  foot  and  a  half,  so  that  it  wus  impowibl*   i 
to  havA  bi*r«>  buried  any  natural  human  IhmUcs.     It  was  found,  on    | 
further  invnttigation,  that  in  eaeh  one  waa  a  quantity  of  bladt   | 
duat  and  Mime  tine  vrhit4^  {M>wdor.     ThcT  majority  of  thejse  gravflt  j 
were  rectangular,  but  among  tiie  rest  were  two  or  three  largo  ci^  i 
cular  mtuniiv,  abont  twt.ijty  fiH't  each  in  diameter,  where  had 
probably  btwn  laid  the  ashes  of  persons  of  note  or  greati^'r  wxalth. 
In  Southw<«t«ni  Colorado,  Ui«  valliTy  nortlipjist  of  lJt*i  Mountain 
was  covered  with  these  square  inclosurea,  among  which  could  bo 
tnuwd  the  foundation  mounds  of  very  ancient  abodes,  which  had 
been  constructed,  for  the  most  part,  of  clay.    Among  th««e  graves 
we  spent  an  entire  morning,  but  were  rewarded  by  the  discovery 
of  nothing  except  layers  of  fini*  whitv  dust  and  arime  small  frag- 
ments of  burnt  wood.     The  gravus  were  very  old.  and  it  seemed 
not  strange  that  a  thousand  nr  mora  years  had  destroyi*d  nearly 
•II  traoee  of  their  former  cnnteuta.     And  so  in  the  immediate    | 
imgfaborhood  of  every  cunsidorablo  pueblo,  wo  found  gmvi>s  mor* 
or  leaa  numerous. 

pKim  the  Alta  California  I  extract  the  following  account  km 
given  by  Mr,  J.  A.  Parker,  Superintendent  of  the  Montezuma 
Canal  Company  of  Snathwestem  Arilooa.     In  speaking  of  the 
andent  ruins  and  human  remains  of   Pueblo  Viejo  Valley,  be 
■aya,  "  The  human  bones  show  unmistakable  evidence  of  having 
been  burned,  and  crumbled  to  pieoea  upon  being  handled.     S<'T*    J 
end   olUs  (pmnonnotKi   fi-t/ah*) — jug-shaptHl,  earthera  vcasela,    j 
now  used  by  tlie  Indians  for  holding  water —  were  found,  whioh    i 
oontained  ash«s,  tmall  jn*o»t  \>f  Aumaa  harut,  and  (ragn>*>i>'*  <^ 
chareoal,  which  would  indicate  tluit  cremation  wna  pmotiocd  by 
that  extinct  pt^ople." 

Prof.  John  L.  LeConte  describes  the  (wretnony  of  cremation 
■a  performed  by  the  Cocopa  Indians  of  the  Uio  Gila,  and  wit- 
nessed by  him  in  tho  yimr  1^50:  "A  short  distance  from  the 
collection  of  thatched  huta  which  cuinposi-d  the  village  n 


I  shallow    ^^H 


202      Aboriginal  Funereal  Cuttoms  in  the  United  State$.     [April, 

trench  had  been  dug  in  the  desert,  in  which  were  laid  logs  of  the 
inesquite  (Prosopis  and  Strombocarpus),  hard  and  dense  wood, 
which  makes,  as  all  western  campaigners  know,  a  very  hot  fire 
with  little  flame  or  smoke.  After  a  short  time  the  body  was 
brought  from  the  village,  surrounded  by  the  family  and  other 
inhabitants,  and  laid  on  the  logs  in  the  trench  The  relatives, 
as  is  usual  with  Indians,  had  their  faces  disfigured  with  black 
paint,  and  the  females,  as  is  the  custom  with  other  savages,  made 
very  loud  exclamations  of  grief  mingled  with  what  might  be 
supposed  to  be  funeral  songs.  Some  smaller  fagots  were  then 
placed  on  top,  a  few  of  the  personal  effects  of  the  dead  man 
added,  and  fire  applied.  After  a  time  a  dense  mass  of  dark- 
colored  smoke  arose,  and  the  burning  of  the  body,  which  was 
much  emaciated,  proceeded  rapidly.  I  began  to  be  rather  tired 
of  the  spectacle  and  was  about  to  go  away,  when  one  of  the 
Indians,  in  a  few  words  of  Spanish,  told  me  to  remain,  that  there 
w^  yet  something  to  be  seen. 

^^  An  old  man  then  advanced  from  the  assemblage  with  a  long, 
pointed  stick  in  his  hand.  Going  near  to  the  burning  body  he 
removed  the  eyes,  holding  them  successively  on  the  point  of  the 
stick,  in  the  direction  of  the  sun,  with  his  face  turned  towards 
that  luminary,  repeating  at  the  same  time  some  words  which  I 
understood  from  our  guide  was  a  prayer  for  the  happiness  of  the 
soul  of  the  deceased.  After  this  more  fagots  were  heaped  on 
the  fire,  which  was  kept  up  for  perhaps  three  or  four  hours 
longer.  I  did  not  remain,  as  there  was  nothing  more  of  interest, 
but  I  learned  on  inquiry  that  after  the  fire  was  burnt  out  it  was 
the  custom  to  collect  the  fragments  of  bone  which  remained,  and 
put  them  in  a  terra-cotta  vase,  which  was  kept  under  the  care 
of  the  family."  ^ 

But  few  cases  of  embalming  are  known  to  have  occurred  in 
the  limits  of  the  United  States.  As  examples  of  this  mode  of 
preparing  the  corpse  may  be  mentioned  the  Mammoth  Cave  and 
Salt  Cave  mummies  of  Kentucky.  These  bodies  had  been  pre- 
served by  a  rude  species  of  embalmment  and  by  exsiccation. 

Aerial  sepulture  included  all  burial  which  was  performed 
above  the  surface,  and  consisted  of  two  kinds :  the  first  by  suspen- 
sion on  scaffolds  or  in  trees,  the  second  by  sepulture  in  canoes. 
Several  tribes  still  employ  the  former  mode  of  burial.  The 
Sioux  elevate  the  bodies  of  their  friends  into  trees,  or  stretch  them 

'    ^  Proceedings  of  the  American  Association  for  the  Advancement  of  Science,  1874, 
page  41. 
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out  on  ruiaed  jilatforiua,  wrapping  tbcin  in  blunkfto  am)  leaving 
tbeiD  to  iba  mercies  of  tlie  eloinenta  and  camivonnia  birds. 

Lieut.  J.  W.  Abort  tells  us,  in  bis  Notes  of  »  Milititry  Rvcon* 
iibimant-v  in  184t),  Lliat  he  siiw  in  the  Arkunaua  bottom  "several  J 
Intlian  biuliL-A  wrupgtod  \a  bliitik<->t8  and  tikina,  expoaed  on  plaU  I 
forma  of   lodgu  poles,  bigb  (ip  in  cotton-wo<xl  Uvus,  wliuru  tbpy  ] 
are  sole  from  wolvoa  and  the  aaerile^oua  toucb  of  m«n.     The  J 
uir  of  the  prairio  produces  rapid  dusicoation.  and  in  this  n»pe<it  I 
roMcmblM  B^rypt  und  thu  islands  of  tha  luiuitmt  Uuancbos."     Ca-  I 
Doe  boriul  ia  reeorted  to  by  several  tribes  of  the  Nortliwest.    Mr. 
John    K.    Tuvrnsend,  in  his    narmlivH  of   u  joumoy  acroea    the 
Rocky  Moimtaiiiii.  deacribcs  tutvoral  tiucli  burial  groimds.     Ono, 
at  Mount  CofSn,  consistrx)  uf  n  gniit  nnnibiT  of  rnniKit  containing 
bodies  of  Indians,  each  being  carefully  wrapped  in  blanketa,  and 
mpplird  witli  many  of  bis  personal  ufTects  in  tlio  form  of  wtwj>-    . 
ona  and  implements.     Near  the  Columbia  Kiver  was  found  an*  j 
other  iH<meti*ry  of  this  sort.     The  bixlies  worn  lying  in  uanoes  | 
which  hod  ba«n  elevat«d  five  or  nix  fe«t  into  trees  «r  placed  on 
stakes.     In  some  instances  the  corpses  "  were  nailed  in  Imxes  or 
coverad  by  a  small  tnnoe,  which  wiu  tumvtl  bottom  upwiirdM  und 
planed  in  a  larger  on«,  and  the  whole  covered  by  stripe  of  bark 
carefully  arrangtid  over  them. 

'*  The  Gorpsee  uf  the  several  difTurent  tribra  which  are  bnriiMl 
here  are  known  by  the  difference  in  the  structure  of  their  canooe, 
and  the  tarcophoffi  of  the  chiefs  from  those  of  the  common  peo> 
pie  by  the  greater  care  which  has  beeji  niuniftwtcd  in  ttiu  ar- 
iHigenient  uf  the  tomb." 

illlr.  Townaend  also  mentions  anothi-r  raethixl  which  some  of 
iMmm  tribes  ocvasicinally  employed  :  "  We  observed  to-day  MT- 
«ntl  high,  conical  stacks  of  drift-woo<)  near  the  river.  These  are  , 
the  graves  of  the  Indians.  Sume  of  the  cemeteries  are  uf  l^uIlsid• 
erable  extent,  and  probably  contain  a  great  number  of  bodies."  I 
These  tomlm  should  in  all  Ukrlihotxl  bo  chiSM^d  with  tumuli  or 
burial  mounds. 

Washington  Irving  di-tcribus  some  of  the  same  bnrial  grounds 
in  hii  Astoria,  but  hta  descriptions  do  not  differ  matvHally  from 
thoae  of  Mr.  Townaend. 

In  tbc  Sandwinh  Islands,  Mr.  Townaend  informa  uB,tlie  natives 
practiced  anotltcr  mwJe  uf  burial  whidi  was  partially  aquatic. 
Similar  to  a  sacrificial  altar,  they  oonatrnct  whttt  is  called  a  morai. 
"It  was  tb«  place  to  which  tbt^  Ixxlies  of  the  dead  chiefs  were 
carried  previous  to  interment.     After  lying  here  in  state  foe  a  J 
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longer  or  shorter  time,  according  to  the  grade  of  rank  held  by 
the  deceased,  the  flesh  was  stripped  from  the  bones  and  buried 
in  the  sea  ;  the  bones  were  then  taken  and  deposited  in  caves 
or  subterranean  vaults,  which  concluded  the  ceremony." 

Aquatic  burial,  so  far  as  we  yet  know,  was  not  resorted  to  in 
the  United  States  save  in  exceptional  instances. 

In  regard  to  the  Indians  previously  alluded  to,  who  disposed 
of  their  dead  on  Mount  Coffin,  Mr.  Irving  remarks :  "  The  same 
provide;!  t  care  for  the  deceased  that  prevails  among  the  hunting 
tribes  of  the  prairies  is  observable  among  the  piscatory  tribes  of 
the  rivers  and  sea-coast.  Among  the  former  the  favorite  horse 
of  the  hunter  is  buried  with  him  in  the  same  funereal  mound,  and 
his  bow  and  arrows  are  laid  by  his  side  that  he  may  be  perfectly 
equipped  for  the  ^'  happy  hunting  grounds  '  of  the  land  of  spirits. 
Among  the  latter  the  Indian  is  wrapped  in  his  mantle  of  skins, 
laid  in  his  canoe  with  his  paddle,  his  fishing-spear,  and  other 
implements  beside  him,  and  placed  aloft  on  some  rock  or  emi- 
nence overlooking  the  river,  or  bay,  or  lake  that  he  has  fre- 
quented. He  is  fitted  out  to  launch  away  upon  those  placid 
streams  and  sunny  lakes  stocked  with  all  kinds  of  fish  and  water- 
fowl, which  are  prepared  in  the  next  world  for  those  who  have 
acquitted  themselves  as  good  sons,  good  fathers,  good  husbands, 
and,  above  all,  good  fishermen  during  their  mortal  sojourn." 

In  conclusion  I  would  state  that  I  have  simply  aimed  in  this 
paper  to  briefly  review  the  different  forms  of  sepulture  of  the 
past  and  present  aboriginal  inhabitants  of  the  United  States. 
The  article  is  not  intended  to  be  exhaustive,  as  the  subject  is 
one  which  would  fill  several  volumes  were  it  properly  treated. 
The  examples  I  have  selected  are  mostly  such  as  are  compara- 
tively new  or  have  not  as  yet  attracted  general  attention.  The 
graves  of  the  ancient  Pueblos  of  the  western  slope  have  never,  I 
believe,  been  accurately  described. 


THE  SLEDGE   MICROTOME. 

BT  CHARLES   SEDGWICK  MINOT. 


THE  preparation  of  microscopical  sections  by  free-hand  cutting, 
or  even  with  the  assistance  of  the  microtomes  now  in  use,  is 
accompanied  by  great  difficulty  in  producing  sections  of  even 
thickness.  In  all  cases  the  chief  trouble  is  caused  by  the  irregu- 
lar motion  of  the  knife  or  razor  which  ia  held  in  the  hand,  and 
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niicroaoO[M»Ui  ucqaJin  skill  in  cuttiii(r  only  by  tedious  pnctior,  lo- 

Tolring  A  Toxntious  Iom  of  linii'.     Thi;  inatrumi^iit  it  ia  profxioed  J 

to    ileKiibe  WHS    tnventod    by  »  French    botanist  to  avoid  tbtt  J 

diffiflolty  by  making  Uio  guidHnov  of  tlio  knifo  vntircly  dvptnd- J 

ent  upoii  u  mechnnioHl  ooustnictiori.     Th<>  instrnmeut  is  »o  aim*  I 

pie  tliat  two  or  three  days  suffice  for  learning  to  make  sectioiw  ' 

of  luiy  dwtirwl  thicknras  with  it,  wliilH  it  may  bu  ii»ed  with  Ruoh 

mptdity  that  hundreds  of  sections,  all  equally  good,  may  be  made 

in  a  siiiglt!  mnming. 

The  inBtriiment  ia  made  of  bnua,  and  consists  of  a  Hat,  oblong 
base  and  a  vertical  pnrtition  (  Figures  '^  and 
20,  B)  rising  from  it  and  running  l<>»gtb- 
wiae.  On  each  side  of  this  partition  there  ia 
a  pUitform,  that  on  the  right-hand  sido  (  (7) 
runs  hori»>ntHlly  along  tlif  partitiou,  and 
in*,  s.i  there  is  a  sledge  made  to  slide  on  it.     Tli« 

■■III  i,j.aiib«iib*>Mvi.  platform  on  the  left-hand  aide  (/i)  begins  at 

on«  end  of  th«  pnrtition,  quite  Ion- 
down  (Figure  2.'>).  and  riaes  aliylitly 

bat  continuously  as  it  nins  nlotij^  t.i 

the  other  end  of  the  partition,  Vi'^- 

nn  20  (*').    This  plntform  wini.s 

a  sledge  furniabed  with  a  clMinp  t'> 

hold  tlie  object  to  be  cut.     M:itl>  thr 

platforou  are  ubUc]ili>,  a--<  nuiy  li    '<'i  ii 

in  Figure  26,  so  as  t")  fuim  in^^i'ili.'i- 

with  the  partition  a  nort  vi  ^ri>..\  ' 

which  IS  suflit-ieint  to  guide  th    i 

tion  uf  thw  sU>dgiia  perfectlr       I  li 

pnnciple  of  the  iiistrum<>iit  w    tliut 

thr  object  la  shoved  up  an  mclined 

plane  on   the  left  hand  side    and  i« 

thoreby  raisud     1  hen  the  knife  i\  I 

•ned  to  the  Ble«]ge  on  the  nghl  !i   n  1 

plmtfcH^n    IS   drawn  back    and     ui 

thraagfa   the   object,  which   is  tlii-n 

•bored  B  little  further  up  the  incUned 

pUoe,   and   the  knife  when   drawn 

acroM  cuts  again  in  a  plane  panUlel 

to  that  of  tliu  first  cut,  and  thus  a 

tlicu  with  two  paniilel  surfacos  is  re- 
moved.    Of  courao  the  thickn.'ss    '    '  ,;,  j,  determined  by 
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the  distance  the  object  is  moved  up  the  inclined  platforro  be- 
tween the  first  and  second  cuts. 

Figure  26  represents  the  microtome  as  seen  from  above,  one  half 
the  natural  size.  A^  which  is  shaded,  represents  the  base ;  BB^ 
is  the  top  of  the  partition,  and  is  marked  off  into  millimeters, 
though  only  the  centimeters  are  represented  in  the  cut;  on  the 
right  is  the  horizontal  platform  C,  while  the  sledge  (/SZ)  is  rep- 
resented lying  on  it ;  the  sledge  is  provided  with  a  screw  pin 
(P)  for  fastening  the  knife,  the  handle  of  which  is  provided  with 
a  slot  into  which*  the  pin  may  be  slipped ;  the  knife  (-Kn)  is 
placed  obliquely,  as  seen  in  the  figure,  so  as  to  project  over  the 
other  side  of  the  partition.  The  sledge  is  made  so  high  that  the 
knife  lies  above  the  top  of  the  partition.  On  the  left-hand  side 
of  the  partition  is  the  inclined  platform  2>,  carrying  the  sledge  or 
object  holder  OH.  This  carries  a  clamp  shaped  very  much  like 
one  of  the  patent  clothes-pins  now  so  much  in  vogue  for  hanging 
up  maps  and  diagrams.  The  object  to  be  cut  must  be  imbedded 
in  paraffine  or  soap ;  it  is  then  placed  between  the  front  arms  of 
the  clamp,  where  it  is  held  tightly  by  the  action  of  a  spiral  spring 
between  the  hind  arms  (compare  Figure  26),  so  arranged  as  to 
press  the  front  arms  together. 

The  object  holder  must  be  slid  down  and  the  knife  sledge 
pushed  forward,  and  the  first  cut  may  be  made  by  pulling  the 
knife  back.  After  making  the  cut  the  object  is  again  shoved  up 
the  inclined  platform  a  little  way ;  the  exact  distance  may  be  de- 
termined by  means  of  the  scale  on  the  top  of  the  partition  BB. 
The  inclination  of  the  platform  is  such  that  the  slice  cut  off  is  in 
thickness  one  twentieth  of  the  distance  which  the  object  has  been 
shoved  forward,  that  is,  the  rise  is  one  in  twenty,  so  that  if  the 
object  be  moved  forward  1  m.m.  the  section  will  be  ^  m.m.,  and 
so  on. 

No  sooner  has  one  section  been  cut  off  than  another  may  be 
made,  which  will  be  exactly  parallel  to  the  first.  In  this  way  a 
long  object  can  be  cut  into  very  thin  sections,  all  equally  good, 
and  exhibiting  every  part  of  the  body  cut.  Now,  suppose  a  small 
worm  to  be  cut  in  this  way  into  transverse  sections,  we  could  ex- 
amine first  the  head  and  then  the  successive  portions  of  the  body. 
I  have  frequently  made  long  series  of  such  sections,  and  have 
found  them  to  afford  a  surer  means  of  studying  the  anatomy  of 
minute  opaque  animals  than  any  other  I  know  of,  for  in  this  way 
every  portion  of  the  animal  may  be  subjected  to  minute  exami- 
nation, and,  further,  the  sections  once  made  and  mounted  they 
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f  mnf  be  sti>wnl  nwuy  und  invt^stigHU-d  nt  any  leisure  motociit. 

I  For  exumpln,  tluring  «  fuw  weeks  »t  tlii!  Hnaitidti,  inulvrinl  (or  & 

wintpr'*  oocujialion  may  be  very  faeily  procured.    Neitlier  U  tli«r« 

■o  much  hurry  in  drawing,  hs  when  an  animiil  is  living  we  an) 

afraid  it  niiiy  <ii»*.     For  tho  luiko  of  voutrulling  tlir  oljcurvntionR 

}  on  the  Mictions,  sketchos  of  tlH<  geDeral  structure  may  bi> 

1^  Ihns  imabliug  the  studunt  to  remomber  whvre  each  partic- 

lion  mnst  havo  come  from. 

Tfaerp,  is  hiiwevrr,  onn  other  i^onititUimtioit  1o  U^  noU.il,  namely, 
that  cT^ry  cut  deetroys  a ceiuiii  amount  of  tissue.  Thus  Bupposo 
Ihnt  a  worm,  as  in  Figure  27.  be  cut  transversely, 
a  good  deal  will  bo  dvslroyeil  ;  but  if  longitudinal 
•<-L-tiuns  be  made  of  another  specimen,  tlien  one  will 
•ee  parts  that  the  cut  dvetroyod  bi'fure,  und  only 
those  MpoU  wht^re  tbe  two  sets  of  cuta  would  have 
crosaetl  had  tliey  hwn  on  thu  eitme  animal  will  be 
wanting  in  both  series.  Itut  even  if  you  merely 
inako  u  second  Kcriia  of  cuts  Llicy  will  not  destroy  « 
cxiicUy  the  same  place  as  in  the  tint  series.  ti»niu 

Whvn  only  a  frw  prvparatious  of  some  tissut;  are  wantvd,  this 
instrument  permita  a  rapidity  of  work  combined  with  a  ciegn*e 
of  nicety  unattainabla  by  any  other  means,  and  I  da  not  li«wiiHtfi 
b  to  rwommond  it  moat  highly  both  to  thoso  who  are  currying  on 
mioraacopical  invesligationn  and  tliotto  who  are  forming  tRnut«ur 
oollections,  for  only  a  little  care  is  requisite  ta  enable  even  per- 
sons with  unskillful  or  anpracticed  hands  to  make  preparations 
,    eqanl  to  the  very  bt«t  that  have  ever  been  pri>dutvKl. 

To  sQCoeed  in  doing  this,  however,  very  great  care  must  be 

,    paid  to  tlio  way  of  preparing  the  ubjccU     The  following  method 

I    U  ttpplieiible  in  a  greut  many  cases,  in  all,  iu  fuel,  except  wh*ro 

tfaere  is  any  fat  to  be  pn-served,  or  where,  aa  is  not  unfrequently 

the  am*',  iu  hiMtutogy,  a  special  method  of  hardening  or  staining 

»   has  to  be  employed :  If  tho  object  is  some  small  animal  it  may  be 

L    killed  by  putting  it  in  an  0.1^  osmiu-acid  volution  or  in  picric 

\    Acid,  and  then  in  alcohol  for  tw«ntyfour  hours  or  leas,  ai'<»)rding 

I    to  the  size  of  the  object,  and  finally  in  absolute  alcohol  in  aufli- 

L    cient  quantity  U>  enttfvly  remove  all  the  water  fmin  tliu  object. 

For  Ihia  purpoae  thirty  or  forty  limes  the  volume  of  the  object 

ia  neoeasary.     If  tbe  object  is  a  bit  uf  tissue  or  somu  organ  it 

may  be  hardened  in  alcohol  without  any  prelimiDwy  trvatment. 

When  the  object  is  composed  of  loose  tissue,  and  is  not  more 

than  3  m.m.  in  diameter,  it  may  be  colored  it  Mo,  thervby  sav- 
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ing  a  great  deal  of  labor.  This  is  done  by  putting  it  after  it  has 
been  in  absolute  alcohol  in  a  very  weak  carmine  or  hsematoxy- 
line  solution.  Either  of  these  may  be  prepared  by  diluting  the 
ordinary  tinctures  (Beale's  carmine  or  Boehmer's  haematoxyline} 
with  about  six  times  their  volume  of  distilled  water.  Carmine 
usually  gives  the  best  results.  The  object  must  be  left  fi'om 
twelve  to  twenty-four  hours  in  the  coloring  solution,  according  to 
its  size  and  nature,  and  then  replaced  in  absolute  alcohol  for 
twenty-four  hours. 

It  is  sometimes  convenient  to  use  chromic  acid  for  hardening 
tissues  a  little  before  putting  them  in  the  alcohol.  In  this  case 
they  cannot  be  easily  colored  in  toto  unless  every  trace  of  the 
chromic  acid  has  been  removed  by  frequently  renewing  the  abso- 
lute alcohol,  a  troublesome  process  requiring  a  long  time  and 
large  quantities  of  spirit. 

The  object  once  hardened,  or  colored  and  hardened,  as  the  case 
may  be,  can  be  imbedded  in  paraffine  by  the  following  method : 
Place  it  in  pure  turpentine  for  half  an  hour,  then  five  or  ten 
minutes  in  a  mixture  of  equal  parts  of  paraffine  and  turpentine 
by  weight,  warmed  so  as  to  be  liquid,  and  afterwards  in  pure, 
melted  paraffine  for  five  minutes.  Great  care  must  be  taken  not 
to  have  the  paraffine  warmer  than  is  necessary  to  keep  it  liquid, 
otherwise  the  tissues  will  be  ruined.  The  object  should  be 
moved  about  gently  in  the  paraffine  to  free  it  from  the  turpen- 
tine adherent  to  its  surface.  By  these  processes  the  paraffine 
penetrates  the  whole  object,  giving  it  the  best  consistency  possi- 
ble for  Cutting. 

The  next  step  is  to  pour  some  paraffine  into  a  little  paper  tray, 
then  lay  the  object  in  it,  and  pour  in  enough  paraffine  to  cover  it 
over  entirely,  and  leave  it  for  half  an  hour  or  more  to  cool.  The 
mass  of  paraffine,  when  solid,  may  be  taken  out,  and  trimmed 
down  with  a  penknife  to  such  a  size  and  shape  as  will  let  it  fit 
into  the  clamp  of  the  object  holder  of  the  microtome ;  the  part 
containing  the  object  must  project  enough  above  the  clamp  to  be 
struck  by  the  knife  as  it  is  drawn  along,  in  the  way  above  de- 
scribed. 

When  the  object  contains  fatty  tissue  which  it  is  wished,  to 
examine  more  closely,  it  may  be  imbedded  in  the  so-called  trans- 
parent glycerine  soap  in  the  way  that  has  already  been  in  use  for 
several  years. 

The  sections  when  made  are  surrounded  by  paraffine,  and  usu- 
ally curl  up.     They  must  be  taken  up  with  a  fine-pointed  brush, 
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barely  moistened  with  spirits  of  turpentine,  and  then  put  on  a 
slide  and  covered  with  a  drop  of  turpentine,  which  dissolves  in 
a  few  seconds  all  the  paraffine.  The  sections  can  then  be  un- 
rolled with  the  brush.  If  the  object  is  colored  in  totOy  the  sec- 
tions are  all  ready  for  mounting,  which  may  be  done  by  wiping 
off  the  superfluous  turpentine  with  a  bit  of  cambric.  The  addi- 
tion of  a  drop  of  balsam  (or  better  still  of  a  mixture  of  one  part 
Canada  balsam  and  two  parts  white  Dammur  varnish)  and  put- 
ting on  a  cover  slip  complete  the  preparation. 

If,  however,  the  object  has  not  been  colored  beforeliand,  the 
sections  must  be  stained  singly  ;  to  do  this,  when  they  have 
been  imbedded  in  paraiiine  they  must  be  left  iialf  an  hour  in  a 
few  cubic  centimeters  of  spirits  of  turpentine,  then  one  fourth  of 
an  hour  in  absolute  alcoiiol,  after  which  the  alcohol  should  be  re- 
newed and  the  sections  left  for  another  quarter  of  an  hour,  where- 
upon they  can  be  at  once  stained  and  mounted  either  in  balsam 
or  glyci^rine  in  the  usual  manner  described  in  all  iiand-books  of 
microscopy  or  histology. 

This  method  of  imbedding  in  paraffine  has  tiie  great  advan- 
tage that  objects  once  prepared  in  this  way  may  be  kept  indefi- 
nitely and  be  cut  at  any  time,  or  even  be  partially  cut,  and  then 
be  stowed  away  to  be  cut  again  by  and  by,  it  being  only  neces- 
sary to  cover  up  the  exposed  surface  of  the  object  by  dropping  a 
little  melted  paraffine  upon  it.  I  have  a  small  collection  of  such 
objects,  each  one  bearing  a  number  referring  to  a  catalogue,  so  that 
there  are  several  things  of  which  I  can  make  a  iirst-rate  prepara- 
tion in  ten  minutes  at  anv  time. 

I  have  found  it  convenient  in  making  long  series  of  sections  to 
designate  each  series  by  a  letter  of  the  alphabet,  and  after  having 
been  once  througii  to  begin  anew  A  A,  AB,  AC,  and  tiien  again 
BA,  BB«  BC,  and  so  on,  I  am  accustome<l  ti>  put  several  8(>cti<>ns 
on  each  slide,  which  are  numbered.  My  catalogue  shows  what 
each  series  is,  and  also  anything  about  any  section  I  choose  to 
note,  thus:  *^  W.  Planaria  tora,  transverse  sections,  12  (slide  num- 
ber) through  the  brain.  III.  (numl>er  of  section)  through  the  eyes. 
In  this  way  any  particular  section  out  of  many  thousands  can  U^ 
quickly  fi>und. 

The  slcMige  microtome  can  be  obtained  of  Thomas  A.  I'pham, 
mechanician,  17  Harvard  Place,  Boston,  Mauis.,  for  925.  The 
knives  have,  at  present,  to  be  imported  fn>m  Windier,  Dorotheen- 
strasse  o,  Berlin  C,  where  they  cost  6  marks  (  2  thalers)  apiece. 
But  Mr.  Upliara  hopes  soon  to  be  able  to  supply  knives  himself. 

TOU  JU.  —  JN>.  4.  14 
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ON  THE  STUDY  OF   BIOLOGY.* 

BY    PROF.    T.    H.  HUXLEY. 

nPHE  sense  in  which  "  natural  history  "  was  used  at  the  time  I 
^  am  now  speaking  of  has,  to  a  certain  extent,  endured  to  the 
present  day.  There  are  now  in  existence,  in  some  of  our  north- 
ern universities,  chairs  of  civil  and  natural  history,  in  which 
the  term  natural  history  is  used  to  indicate  exactly  what 
Hobbes  and  Bacon  meant  by  that  term.  There  are  others  in 
which  the  unhappy  incumbent  of  the  chair  of  natural  history  is, 
or  was,  still  supposed  to  cover  the  whole  ground  of  geology  and 
mineralogy,  zoology,  perhaps  even  botany,  in  his  lectures.  But 
as  science  made  the  marvelous  progress  which  it  did  make  at  the 
end  of  the  last  and  the  beginning  of  the  present  century,  think- 
ing men  began  to  discern  that  under  this  title  of  natural  his- 
tory there  were  included  very  heterogeneous  constituents,  — ^ 
that,  for  example,  geology  and  mineralogy  were,  in  many  re- 
spects, very  difiEerent  from  botany  and  zoology  ;  that  a  man  might 
obtain  an  extensive  knowledge  of  the  structure  and  functions  of 
plants  and  animals  without  having  need  to  enter  upon  the  study 
of  geology  and  mineralogy,  and  vice  versa;  and  further,  as  knowl- 
edge advanced,  it  became  clear  that  there  was  a  great  analogy,  a 
very  close  alliance,  between  those  two  sciences  of  botany  and  zo- 
ology which  deal  with  living  beings,  while  they  are  much  more 
widely  separated  from  all  other  studies.  It  is  due  to  Buffon  to 
remark  that  he  clearly  recognized  this  great  fact.  He  says:  ^^  Ces 
deux  genres  d'etres  organises  (les  animaux  et  les  v^g^taux)  ont 
beaucoup  plusde  propri^t^s  communes  que  de  differences  r^elles." 
Therefore  it  is  not  wonderful  that  at  the  beginning  of  the  pres- 
ent century,  and  oddly  enough  in  two  different  countries,  and,  so 
far  as  I  know,  without  any  intercommunication  between  the  re- 
spective writers,  two  famous  men  clearly  conceived  the  notion  of 
uniting  the  whole  of  the  sciences  which  deal  with  living  matter 
into  one  whole,  and  of  dealing  with  them  as  one  discipline.  In 
fact,  I  may  say  there  were  three  men  to  whom  this  idea  occurred 
contemporaneously,  although  there  were  but  two  who  carried  it 
into  effect,  and  only  one  who  worked  it  out  completely.  The 
persons  to  whom  I  refer  were  the  eminent  physiologist  Bichat,^ 
the  great  naturalist  Lamarck,  in  France,   and  a  distinguished 

1  Extracts  from  a  lecture  by  Professor  Huxley,  delivered  at  the  South  Kentington 
Museum,  on  Saturday,  December  16,  1876. 

''^  Sec  the  distioction  between  the  *'  sciences  physiques  "  and  the  "  scieoces  phjaio- , 
logiques  "  in  the  Anatomic  G^n^rale,  1 801 . 
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liOonnAn,  Trevinuius.     BiohaL  iuisan)e<l  the  existence  of  a  Special 

Hp^uj)  of  "  pliysiologicxi "  scienci-fl.      Ltimurck,  in  a,  work  pnb- 

iIiimI  ill  180t,'  for  i\w  firat  tinu^  miule  use  of  tiic  aamv  "  biolo- 

p«,"  from  Ulc  two  (ireek  words  which  signify  h  dueourae  upon  t\fe 

md  living  thingg.     About  the  anmu  time  it  ottcurrtil  to  Trerim- 

■  nus  tliat  ilU  thoHc  Kcienoes  which  deal  with  living  matter  am  ea- 

BPtitiiilly  luid  fnndHmentally  one,  and  onght  to  l>e  treated  as  a 

wbolo,  and  in  the  year  IKO'2  he  puhHtihvd  tlie  liret  vuliimu  of 

I  what   lio   aim  culled    Bioli^ic.     TreviratiuH'n   greiit  merit  iron- 

'uts  in  this,  that  hv  worked  out  his  id«a,  and  that  he  puhliahtH] 

|Ui«  very  rvtnarkable  book  to  which  I  refer,  which  con*i*t8  of  six 

roluniPH,  and  which  ocrupied  him  for  twenty  years,  —  from  1S02 

l^to  \H2± 

Tliat  ifl  tho  origin  of  the  torm  "  biology,"  and  that  ie  how  it 
a  mmn  about  that  all  clear  tliinkcra  nnii  lovers  of  conaist«nt 
laomenclature  have  substituted  for  Uie  old  confusing  name  of 
Kimtnnil  history,  which  has  conveyed  so  many  meanings,  the 
I  terra  biology,  to  denote  the  wliolv  of  the  itcienceH  which  deal 
^ivilh  living  things,  whether  they  be  animals  or  whether  they  be 
IplanU. 

Having  now  defined  the  meaning  of  rhe  word  biology,  and 

hanng  indicated  the  general  scope  of  biolt^cal  science,  I  turn  to 

my  sciMind  qaostion.  which  is,  Why  tthould  wo  study  biology  7 

FoHitibly  the  time  may  oomo  when  tliat  will  neein  a  very  odd 

question,     'lltat  we,  living  creatures,  should  not  feel  a  certain 

amount  of  iutermt  in  what  it  lit  that  c<inMtituteA  our  life  will 

n  eventually,  under  altered  ideas  of  the  fittest  ubjocta  of  human  in* 

k^uiry,  seem  to  be  a  singular  phenomenon  ;  but  at  present,  judg- 

r  by  the  practice  of  tt-Jichcra  and  educators,  this  would  aacm  to 

e  a  matter  that  does  not  conceni  ua  at  all.     I  propoao  to  put  be- 

a  fi^nr  considerations  which  I  dare  say  many  of  yoa  will 

kbe  familiar  with  already,  but  which  will  suffice  to  show  —  not 

rfnlly,  becautut  to  demoustrale  this  point  fully  would  take  a  great 

\  many  lectures  —  that  there  are  some  very  good  aud  substantial 

>  nrnsona  why  it  may  lie  advisable  that  we  should  know  something 

about  tht»  branch  of  human  learning.     I  myself  entirely  agree 

with  another  aentiment  of  the  philuAopher  of  Malmesbury,  that 

"  th*  Kopo  of  all  speculation  is  tho  performance  of  some  action 

ror  thing  to  be  done,"  and  I  have  not  any  very  great  respect  for 

r  intorest  in  mere  knowing  as  such.     I  judge  of  the  valoo  of  bu- 

Kttaii  pamiits  by  tlicir  bearing  upon  human  intonwta,  ^  in  uUivr 

■  O/dractfoloKia,  sa.  x,  IWl. 
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words,  by  their  utility  ;  but  I  should  like  that  we  should  quite 
clearly  understand  what  it  is  that  we  mean  by  this  word  "  util- 
ity." Now,  in  an  Englishman's  mouth,  it  generally  means  that 
by  which  we  get  pudding  or  praise,  or  both.  I  have  no  doubt 
that  is  one  meaning  of  the  word  utility,  but  it  by  no  means  in- 
cludes all  I  mean  by  utility.  I  think  that  knowledge  of  every 
kind  is  useful  in  proportion  as  it  tends  to  give  people  right  ideas, 
which  are  essential  to  the  foundation  of  right  practice,  and  to  re- 
move wrong  ideas,  which  are  the  no  less  essential  foundations 
and  fertile  mothers  of  every  description  of  error  in  practice. 
And,  upon  the  whole,  inasmuch  as  this  world  is,  after  all,  what- 
ever practical  people  may  say,  absolutely  governed  by  ideas,  and 
very  often  by  the  wildest  and  most  hypothetical  ideas,  it  is  a 
matter  of  the  very  greatest  importance  that  our  theories  of  things, 
and  even  of  things  that  seem  a  long  way  apart  from  our  daily 
lives,  should  be  as  far  as  possible  true,  and  as  far  as  possible  re- 
moved from  error.  It  is  not  only  in  the  coarser  practical  sense 
of  the  word  utility,  but  in  this  higher  and  broader  sense,  that 
I  measure  the  value  of  the  study  of  biology  by  its  utility,  and  I 
shall  try  to  point  out  to  you  that  you  will  feel  the  need  of  some 
knowledge  of  biology  at  a  great  many  turns  of  this  present  nine- 
teenth-century life  of  ours.  For  example,  most  of  us  lay  great 
and  very  just  stress  upon  the  conception  which  is  entertained  of 
the  position  of  man  in  this  universe,  and  his  relation  to  the  rest 
of  nature.  We  have  almost  all  of  us  been  told,  and  most  of  us 
hold  by  the  tradition,  that  man  occupies  an  isolated  and  peculiar 
position  in  nature ;  that  though  he  is  in  the  world  he  is  not  of 
the  world  ;  that  his  relations  to  things  about  him  are  of  a  remote 
character,  that  his  origin  is  recent,  his  duration  likely  to  be  short, 
and  that  he  is  the  great  central  figure  round  which  other  things 
in  this  world  revolve.  But  this  is  not  what  the  biolc^sts  tell  us. 
At  the  present  moment  you  will  be  kind  enough  to  separate  me 
from  them,  because  it  is  in  no  way  essential  to  ray  argument  just 
now  that  I  should  advocate  their  views.  Don't  suppose  that  I  am 
saying  this  for  the  purpose  of  escaping  the  responsibility  of  their 
beliefs,  because  at  other  times  and  in  other  places  I  do  not  think 
that  point  has  been  left  doubtful ;  but  I  want  clearly  to  point  out  to 
you  that  for  my  present  argument  they  may  all  be  wrong ;  never- 
theless, my  argument  will  hold  good.  The  biologists  tell  us  that 
all  this  is  an  entire  mistake.  They  turn  to  the  physical  organiza- 
tion of  man.  They  examine  his  whole  structure,  his  bony  frame, 
and  all  that  clothes  it.     They  resolve  him  into  the  finest  particles 
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into  which  t)i<>  tnicniseopti  will  vnxMv  them  ti>  break  him  up. 
Thvy  coixtidtT  Lh«  [n>rforniKni*«  «(  Itia  vurious  functions  and  iu> 
tiTit)««,  and  tliey  luok  at  thu  manoer  iu  which  he  occurs  uti  the 
snrface  of  the  worltL  Then  thvy  turn  to  other  animals,  tuicl,  tak* 
ing  tho  fiDit  hnndy  diimi-Jitic-  luiimal,  —  aay  a  dog,  —  they  profess 
1(1  b«  ablt!  Ui  demonBtrate  that  ihv  nnHlvsis  of  tho  do^  Itisds  them 
in  groM  U>  precisely  tW  mmv  rVHults  aii  llie  niiHlyiiie  of  tlie  man  i 
Uial  thry  find  nlcnotit  identically  the  same  bones,  having  the  same 
relations;  that  they  can  namo  tliv  miiiKrlcs  of  thu  dog  by  the 
nuiKO  of  tJif  tnuMcles  of  th«  luau,  and  the  nerves  of  the  dof{  by 
tboBc  uf  tho  nerves  of  the  ntan.  and  tliat  stu-h  stracturca  and  or- 
gans of  sense  as  we  find  in  the  man,  suc-h  alxo  wc  find  in  the  dog ; 
they  analyzD  the  brain  and  spinal  cord,  and  find  thv>  nomencla^ 
lire  wliidi  does  for  tli«  one  answer  fur  the  other.  They  Garry 
their  raicroaropio  inquiries  in  the  case  of  the  dog  as  far  as  they 
van,  and  thvy  find  that  his  body  is  resolvable  into  the  naniv  elo- 
■ii«]it«  as  those  of  the  man.  Moreover,  they  trac«  back  the  dog's 
and  the  man's  development,  and  they  find  tliat  at  a  certain  slugs 
of  tlieir  existence  the  two  cTeatnres  are  not  distingnisliuble  ttM 
one  fRtin  tlie  other ;  tJiey  find  tliat  tho  dng  and  his  kind  have  a 
certain  distribution  over  the  surface  of  the  world  (Hiniparable  Id 
its  way  to  tho  distribution  of  the  human  species.  What  is  tru*' 
uf  the  dog  they  tvll  us  is  true  of  all  the  higher  animaln  ;  and  tJiey 
find  that  for  the  whole  of  these  creatures  Ihey  can  lay  down  a 
oontmon  plan,  and  regard  tho  man  and  the  dog,  the  horse  and 
theox,  IU  minor  modifications  of  one  gn-at  fundnmrntal  nnity. 
Moreover,  the  investigations  of  tho  last  three  quarters  of  a  cent- 
ury have  proved,  they  tell  us,  that  similar  inquiries  carried  out 
through  all  the  differeitt  kind*  uf  animals  which  ant  mi^t  with  in 
aatara  will  lead  us.  not  iu  one  straight  series,  but  by  many  roada, 
.•Up  by  step,  gnulation  by  gradation,  from  man  at  tlie  summit  to 
WftA»  of  animated  jelly  at  the  ItntUnn  of  th<^  serj'w  ;  so  that  th* 
td<ta  of  Leibnits  and  of  Bonnet,  that  animals  form  a  great  scale  ' 
of  being  in  which  then.-  is  a  series  of  gnulntions  from  th«  ntost  I 
Domplicated  form  to  the  lowest  and  simplest,  -' — that  idea,  thou^  | 
not  exactly  in  the  form  in  which  it  was  propounded  by  tliose  pbi>  , 
liisophers,  tonrs  out  lo  b»  Mubstanliully  corrvirt.  Mora  Ulan  thit, 
whiin  biologisU  pursue  their  investigations  into  the  vegetable 
world,  tliey  find  that  tliey  pan  in  tlie  same  way  follow  out  the 
struc-ture  of  the  plant  fn>m  the  most  gigantic  and  oomplicated 
trees  throu^i  a  similar  series  of  gradations  until  they  arrive  at 
similar  B|>eckk  of  auimat«Hl  jelly,  which  they  ar«  puszlird  to  dis- 
tinguish from  those  which  they  reached  by  the  animal  road. 
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Thus  they  have  arrived  at  the  conclusion  that  a  fundamental 
uniformity  of  structure  pervades  the  animal  and  vegetable  worlds, 
and  that  plants  and  animals  differ  from  one  another  simply  as 
modifications  of  the  same  great  general  plan. 

Again,  they  tell  us  the  same  story  in  regard  to  the  study  of 
function.  They  admit  the  large  and  important  interval  which, 
at  the  present  time,  separates  the  manifestations  of  the  mental 
faculties  observable  in  the  higher  forms  of  mankind,  and  even  in 
the  lower  forms,  such  as  we  know  them,  mentally  from  those  ex- 
hibited by  other  animals ;  but,  at  the  same  time,  they  tell  us  that 
the  foundations  or  rudiments  of  almost  all  the  faculties  of  man 
are  to  be  met  with  in  the  lower  animals ;  that  there  is  a  unity  of 
mental  faculty  as  well  as  of  bodily  structure,  and  that  here  also 
the  difference  is  a  difference  of  degree  and  not  of  kind.  I  said 
*'^  almost  all ''  for  a  reason.  Among  the  many  distinctions  which 
have  been  drawn  between  the  lower  creatures  and  ourselves, 
there  is  one  which  is  hardly  ever  insisted  on,^  but  which  may  be 
fitly  spoken  of  in  a  place  so  largely  devoted  to  art  as  that  in 
which  we  are  assembled.  It  is  this,  that  while  among  various 
kinds  of  animals  it  is  possible  to  discover  traces  of  all  the  other 
faculties  of  man,  especially  the  faculty  of  mimicry,  yet  that  par- 
ticular form  of  mimicry  which  shows  itself  in  the  imitation  of 
form,  either  by  modeling  or  by  drawing,  is  not  to  be  met  with. 
As  far  as  I  know,  there  is  no  sculpture  or  modeling,  and  decid- 
edly no  painting  or  drawing  of  animal  origin.  I  mention  the 
fact  in  order  that  such  comfort  may  be  derived  therefrom  as  art- 
ists may  feel  inclined  to  take. 

If  what  the  biologists  tell  us  is  true,  it  will  be  needful  for  us 
to  get  rid  of  our  erroneous  conceptions  of  man  and  of  his  place  in 
nature,  and  substitute  for  them  right  ones. 

Granted  that  biology  is  something  worth  studying,  what  is  the 
best  way  of  studying  it  ?  Here  I  must  point  out  that,  since  biol- 
ogy is  a  physical  science,  the  method  of  studying  it  must  needs 
be  analogous  to  that  which  is  followed  in  the  other  physical  sci- 
ences. It  has  now  long  been  recognized  that  if  a  man  wishes  to 
be  a  chemist  it  is  not  only  necessary  that  he  should  read  chemi- 
cal books  and  attend  chemical  lectures,  but  that  he  should  actu- 
ally himself  perform  the  fundamental  experiments  in  the  labora- 
tory, and  know  exactly  what  the  words  which  he  finds  in  his 
books  and  hears  from  his  teachers  mean.  If  he  does  not  do 
that,  he  may  read  till  the  crack  of  doom,  but  he  will  never  know 

^  I  think  that  Professor  Allman  was  the  first  to  draw  attention  to  it. 
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mnch  ftbouL  clu^tnistry.  That  is  what  cvory  chomist  will  t«ll  ] 
you.  nnil  the  phyHii-Ut  will  do  tlio  (tainp  for  hin  branch  of  Hcienre, 
The  great  chaiif^ea  and  improvementM  in  {ihyMcal  and  oheniical 
wiontiftc  Dtlumtion  which  have  tak«n  plac«  of  late  Iiavo  all  ro- 
Bulted  from  the  coiiibination  of  pnuitical  trachin^  with  the  reul>  I 
ing  of  books  and  with  the  hearing  of  lecturua.  The  name  thing 
is  tma  in  hinlof^y.  Nobody  will  ever  know  anything  aboat  biol- 
ogy, exo-pt  iu  a  dilettnnt  "  papKr-philonopliT  "  way,  who  ron- 
teoti  himsvlf  with  reading  books  on  botany,  zoology,  and  th« 
like ;  and  thi^  ronson  of  this  is  simplo  and  c-iisy  U>  nndoratand.  It  I 
is,  that  all  lnnguag«<  is  merely  symbolical  of  the  things  of  which  I 
it  treats;  th«  more  complicated  the  things,  the  more  bare  is  tfa« 
symliol,  and  the  mora  its  verbal  d«^ition  reqiiinii  to  tx*  stipple- 
mented  by  tJie  information  dtfrtvod  directly  from  the  handling, 
aad  the  aeeing.  and  the  touching  of  the  thing  symbolij^ed :  that  is 
r«kUy  what  is  at  the  bottom  of  the  whole  matter.  It  is  plain 
oommoo  team,  tia  all  truth  in  th«  long  run  is,  only  common  senae 
clarified.  If  you  want  a  man  to  bo  a  tea-merchant,  you  don't 
t«ll  him  to  nrnd  l>ooks  about  China  or  almat  t«a,  bat  yon  put  him  i 
into  a  t«a-mercbant'a otiice,  where  he  baa  the  handhug.the  amell-  ' 
ing,  and  the  tasting  of  [(-a.  Without  the  sort  of  knowledge 
which  ran  bn  gninml  only  in  this  prHctical  way,  hia  exploits  as  « 
tt^-mcrchant  will  soiin  come  to  »  bankrupt  t^'rmination.  The 
paper-philosophers  are  under  the  delusion  that  physical  scl- 
enra  can  Ixt  ma»lon>d  as  li(«rary  aocomplishmt^nts  are  nrquired. 
but  HnfortiinaU^iy  it  w  not  so.  Vou  may  read  any  quantity  of 
books,  and  yon  may  be  almost  as  ignorant  as  you  were  at  start- 
ing it  you  don't  have,  at  tho  Uusk  of  your  minds,  the  change 
for  words  in  definite  images  which  can  only  be  acquired  tlirough 
the  operation  of  yoar  observing  facaltiee  on  the  phenomena  of 
nature.  . 

It  may  be  aaid :  '*  That  ia  all  very  well,  but  you  told  ua  just  ' 
now  tliat  there  are  probably  something  like  aquartor  of  n  million 
different  kinds  of  living  and  extinct  animals  and  plants,  and  a 
hnman  life  nonid  not  suffice  for  the  examination  of  one  (iftietb 
part  of  all  this."  Tliat  is  true,  but  then  cornea  tin;  grejU  con- 
veniene«  of  tho  way  things  are  arranged  ;  which  is,  that,  although 
there  aro  \i\nta  immense  numbers  of  different  kinds  of  living 
things  in  existence,  yet  they  are  built  np,  after  all,  upon  marvel-  i 
onaly  few  plana.  I 

There  ar«,  I  suppose,  about  100,100  specifs  of  insocta,  if  not  \ 
more,  aiid  yet  anybody  who  knows  on^  insect  —  if  a  properly 
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chosen  one  —  will  be  able  to  have  a  very  fair  conception  of  the 
structure  of  the  whole.  I  do  not  mean  to  say  he  will  know  that 
structure  thoroughly,  or  as  well  as  it  is  desirable  he  should  know 
it,  but  he  will  have  enough  real  knowledge  to  enable  him  to  un- 
derstand what  he  reads,  to  have  genuine  images  in  his  mind  of 
those  structures  which  become  so  variously  modified  in  all  the 
forms  of  insects  he  has  not  seen.  In  fact,  there  are  such  things 
as  types  of  form  among  animals  and  vegetables,  and  for  the  pur- 
pose of  getting  a  definite  knowledge  of  what  constitutes  the 
leading  modifications  of  animal  and  plant  life  it  is  not  needful  to 
examine  more  than  a  comparatively  small  number  of  animals  and 
plants. 

Let  me  tell  you  what  we  do  in  the  biological  laboratory  in  the 
building  adjacent  to  this.  There  I  lecture  to  a  class  of  students 
daily  for  about  four  and  a  half  months,  and  my  class  have,  of 
course,  their  text-books;  but  the  essential  part  of  the  whole 
teaching,  and  that  which  I  regard  as  really  the  most  important 
part  of  it,  is  a  laboratory  for  practical  work,  which  is  simply  a 
room  with  all  the  materials  arranged  for  ordinary  dissection. 
We  have  tables  properly  arranged  in  regard  to  light,  microscopes, 
and  dissecting  instruments,  and  we  work  through  the  structure 
of  a  certain  number  of  animals  and  plants.  As,  for  example, 
among  the  plants  we  take  a  yeast  plant,  a  Protococcus^  a  common 
mould,  a  Chara^  a  fern,  and  some  flowering  plant ;  among  the 
animals,  we  examine  such  things  as  an  amoeba,  a  Vorticella^  and 
a  fresh-water  polyp.  We  dissect  a  star-fish,  an  earth-worm,  a 
snail,  a  squid,  and  a  fresh-water  mussel.  We  examine  a  lobster 
and  a  craw-fish  and  a  black  beetle.  We  go  on  to  a  common  skate, 
a  cod-fish,  a  frog,  a  tortoise,  a  pigeon,  and  a  rabbit,  and  that  takes 
us  about  all  the  time  we  have  to  give.  The  purpose  of  this 
course  is  not  to  make  skilled  dissectors,  but  to  give  every  student 
a  clear  and  definite  conception,  by  means  of  sense-images,  of  the 
characteristic  structure  of  each  of  the  leading  modifications  of  the 
animal  kingdom ;  and  that  is  perfectly  possible,  by  going  no  fur- 
ther than  the  length  of  that  list  of  forms  which  I  have  enumerated. 
If  a  man  knows  the  structure  of  the  animals  I  have  mentioned,  he 
has  a  clear  and  exact,  however  limited,  apprehension  of  the  essen- 
tial features  of  the  organization  of  all  those  great  divisions  of  the 
animal  and  vegetable  kingdoms  to  which  the  forms  I  have  men- 
tioned severally  belong.  And  it  then  becomes  possible  for  him 
to  read  with  profit,  because,  every  time  he  meets  with  the  name 
of  a  structure,  he  has  a  definite  image  in  his  mind  of  what  the 
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iiMin«  mfianx  in  the  {mriiriihir  erwntnm  l>«  is  nrailinf;  nbniit,  kimI 
thureforc  t)i«  r»i(]iiig  is  iidt  mere  rendicg.  It  is  not  tnpre  rppeti- 
lion  of  vnnls ;  but  worj-  trrm  employed  in  tliu  clMcriptinn,  wo 
will  Bar,  of  a  hone  or  of  tui  elephant,  will  cull  np  thti  image  of 
tlin  things  hn  Itiul  »<.wn  in  tlio  rabbit,  niid  lie  is  able  to  form  a  dis- 
tinct ctUMH'ption  uf  tlittt  which  liv  Iim  not  mh-u  m  a  modiflmlitm 
of  that  which  he  haa  seen. 

I  find  this  vystJ-in  to  yi«ld  fxoeilviit  resnltn.  and  1  hftv»  n»ht«- 
ttsUoD  whatever  in  saying  that  any  one  who  lina  gone  through 
Budi  a  course  utt^tntiTely  is  tn  a  better  piMition  to  form  a  ixmcvp- 
tioa  of  the  gn-nt  tniUis  of  bioloj^y,  e«pcciHUy  of  moqihulogy 
(which  ie  whnt  we  chiefly  deal  willi)>  than  if  he  had  merely  read 
all  tlio  books  on  that  topic  put  togetlier. 

The  miini-ctiitn  of  this  discotn-Be  with  the  I-oan  Collection  of 
'•SoMBtiGc  Apparatus  arises  out  of  the  eibibitiou  in  tJiat  collection 
■  labonitory  work.  Such  of  yoti  as  have  visitiHl  that 
iresting  collection  may  have  noticed  a  series  of  diagrams 
prupuratiiins  illuKtmting  the  ktruotare  of  a  fn^.  Those 
diagrams  and  preparations  have  been  made  for  the  osc  of  tho 
stndrnts  in  the  biological  Inboratory.  Similar  diagrams  and 
prepamtiouH,  illustrating  llic  Htruclurc  of  all  the  other  forms  of 
life  we  examine,  are  either  made  or  in  course  of  prepnraUon. 
"Vha*  till?  student  has  before  him.  first,  a  pioturv  of  the  structure 
he  ought  to  see  ;  secondly,  the  structure  itaelf  worked  out ;  and  if, 
with  these  aids,  and  such  needful  explanations  and  practical  hints 
IM  a  di^monstraUir  can  supply,  he  cannot  nuike  out  the  facts  for 
himself  in  the  materials  supplied  to  him,  he  had  better  take  to 
some  tithtr  pursuit  than  that  nf  biol(^uat  aciencu. 

I  should  linvt!  Wm  ghid  to  hav«  said  it  few  words  about  the 
use  of  museums  in  the  study  of  biology,  but  1  see  that  my  tim» 
is  becoming  short,  and  I  have  yet  another  question  to  uHswer. 
Nevertheless,  1  must,  nt  the  risk  of  wearying  you,  say  a  word  or 
two  upon  that  important  subject  of  museums.  Without  doubt, 
there  ar^  no  hulps  to  \.\v.  study  of  biology,  or  rather  to  some 
branches  of  it.  which  are  or  may  be  more  important  than  natu- 
nl-history  museums;  but.  in  order  to  take  this  pln<^>  in  regard 
to  bioli));y,  they  must  be  muteuma  of  the  future.  The  moseunu 
of  the  present  do  not  do  by  any  means  so  much  fur  us  us  thvy 
might  do.  1  do  not  wish  to  particularize^,  but  I  dare  say  many 
of  you  m»eking  knuwIeilgK,  or  in  the  laudable  denin^  to  employ  a 
holiday  usefully,  have  visited  some  great  naturAl-histonp'  mnseuin. 
You  have  walkiid  llirough  ii  liuurtJ-r  "f  n  mil>'  of  animals  well 
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stuffed,  with  their  long  names  written  out  underneath  them ;  and, 
unless  your  experience  is  very  different  from  that«of  most  people, 
the  upshot  of  it  all  is  that  you  leave  that  splendid  pile  with  sore 
feet,  a  bad  headache,  and  a  general  idea  that  the  animal  kingdom 
is  a  mighty  maze  without  a  plan.  I  do  not  think  that  a  museum 
which  brings  about  this  result  lias  done  all  that  may  reasonably 
be  expected  of  such  an  institution.  What  is  needed  in  a  collec- 
tion of  natural  history  is,  that  it  should  be  made. as  accessible 
and  as  useful  as  possible  on  the  one  hand  to  the  general  public, 
and  on  the  other  to  scientific  workers.  That  need  is  not  met  by 
constructing  a  sort  of  happy  hunting  ground  of  miles  of  glass 
cases,  and,  under  the  pretense  of  exhibiting  everything,  putting 
the  maximum  amount  of  obstacles  in  the  way  of  those  who  wish 
properly  to  see  anything. 

What  the  public  want  is  easy  and  unhindered  access  to  such  a 
collection  as  they  can  understand  and  appreciate ;  and  what  the 
men  of  science  want  is  similar  access  to  the  materials  of  science. 
To  this  end  the  vast  mass  of  objects  of  natural  history  should  be 
divided  into  two  parts,  —  one  open  to  the  public,  the  other  to 
men  of  science,  every  day,  and  all  day  long.  The  former  divis- 
ion should  exemplify  all  the  more  important  and  interesting 
forms  of  life.  Explanatory  tablets  should  be  attached  to  them, 
and  catalogues,  containing  clearly  written  expositions  of  the  gen- 
eral significance  of  the  objects  exhibited,  should  be  provided. 
The  latter  division  should  contain,  packed  into  a  comparatively 
small  space,  the  objects  of  purely  scientific  interest.  For  exam- 
ple, we  will  say  I  am  an  ornithologist.  I  go  to  see  a  collection 
of  birds.  It  is  a  positive  nuisance  to  have  them  stuffed.  It  is  not 
only  sheer  waste,  but  I  have  to  reckon  with  the  ideas  of  the  bird 
stuffer,  while  if  I  have  the  skin  and  nobody  ha^  interfered  with 
it,  I  can  form  my  own  judgment  as  to  what  the  bird  was  like. 
For  ornithological  purposes,  what  is  needed  is  not  glass  cases  full 
of  stuffed  birds  on  perches,  but  convenient  drawers,  into  each  of 
which  a  great  quantity  of  skins  will  go.  They  occupy  no  great 
space,  and  do  not  require  any  expenditure  beyond  their  original 
cost.  But,  for  the  purpose  of  the  public,  who  want  to  learn,  in- 
deed, but  do  not  seek  for  minute  and  technical  knowledge,  the 
case  is  different.  What  one  of  the  general  public,  walking  into 
a  collection  of  birds,  desires  to  see,  is  not  all  the  birds  that  can 
be  got  together ;  he  does  not  want  to  compare  a  hundred  species 
of  the  sparrow  tribe  side  by  side  ;  but  he  wishes  to  know  what  a 
bird  is,  and  what  are  the  great  modifications  of  bird  structure, 
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and  to  be  able  to  gel  at  that  knnwlwlgfl  (*a»ily.  What  will  be»t 
Borvp  bit*  piiqiosH  \a  a  comi)amtiv(>l)-  ttniHll  iiumber  of  binU,  care- 
futiv  Holit^tei],  and  artistically  as  well  aa  accurHl«ly  set  uj),  witb 
th«ir  diffflrvnt  ag<«,  tbeir  xn-nU,  tliuir  Toiing,  their  tgg*,  and  t)i4>ir 
akeletona  side  by  side,  and,  in  acoordance  with  the  atlinirablA 
plan  which  is  pursued  in  this  museum,  a  tablet,  telling  the  spec- 
tator, in  l^iblo  eUnracLers,  what  they  nni  and  what  tUoy  mean. 
VoT  the  instruRtiaii  and  rerreation  ot  the  public,  suuh  a  typical 
eoUection  would  be  of  far  greater  value  than  any  tnany-acred 
imitation  of  Noah's  ark. 

Lastly  comes  the  qneation  aa  to  when  biological  study  may 
beat  b«  punued.  I  do  not  sec  any  valid  mason  why  it  sbonld 
not  be  made,  to  a  certain  extent,  a  part  of  ordinary  school  train- 
ing. I  have  long  advocated  this  view,  and  I  am  perfectly  <xt- 
tain  tliat  it  oin  be  carriinl  out  with  mmc  and  not  only  witli  ease, 
but  with  very  considerable  profit  to  tho«e  who  are  taught;  but 
then  such  instruction  must  be  adapted  to  the  minds  and  needs  of 
uiteMholars.  They  used  to  have  a  vi^ry  'kIiI  way  of  ti-aching  the 
.  jujjgjijjgj.^  when  I  was  a  hoy.  The  first  taak  snt  you 
learn  the  rules  of  the  Latin  grammar  in  the  Latin  lan- 
pagt,  —  thai  being  th«  lHnguBgi!>  you  wt^re  going  to  k-nrn.  I 
thought  then  that  this  was  an  odd  way  of  learning  a  langua^, 
but  did  not  venture  to  rebel  against  the  judgment  of  my  supe- 
nora.  Now,  perhapa,  I  am  not  so  modvst  as  I  was  tlieJi,  aud 
1  allow  myself  to  think  it  was  a  very  absurd  fashion.  Uut  it 
woald  be  no  Ivm  absurd  if  we  wem  to  set  about  teaching  biol- 
Ogy  by  patting  into  the  hands  of  boys  a  series  of  definitions  of 
the  claaaea  and  orders  of  the  animal  ktngilom.  and  making  thrm 
repeat  them  by  hfurt.  That  is  a  very  favorite  method  of  teach- 
ing, an  that  I  somelimea  fancy  the  spirit  of  the  old  classical 
system  has  entered  into  the  new  scientific  system,  in  which  case 
I  would  much  rather  that  any  pretense  at  scientific  teaching 
were  abolished  altogether.  What  really  has  to  be  dune  is  to  get 
into  the  young  mind  some  notion  of  what  animal  and  v^^tabl*) 
life  ii.  Vou  have  to  consider  in  this  nyittcr  practical  conven- 
ioDce  as  well  as  other  thingn.  Tliure  are  difHcuUiea  in  thi!  way 
of  a  lot  of  iMiys  making  meases  witli  slugs  and  snails  ;  it  might 
not  work  In  practice.  But  there  is  a  very  cnnvenicnt  and  handy 
animal  which  ever>-body  has  at  hand,  and  that  is  himself;  and 
it  is  a  very  (W>y  and  wimple  matter  to  obtain  common  plants. 
Hence,  the  broader  facta  of  anatomy  and  physiology  can  bo 
tanglit  to  young  pvofile  in  a  very  real  fashion  by  dealing  with 
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the  broad  facts  of  human  structure,  such  as  hearts,  lungs,  and 
livers.  Such  viscera  as  they  cannot  very  well  examine  in  them- 
selves may  be  obtained  from  the  nearest  butcher's  shop.  In  re- 
spect to  teacliing  them  something  about  the  biology  of  plants, 
there  is  no  practical  difficulty,  because  almost  any  of  the  common 
plants  will  do,  and  plants  do  not  make  a  mess,  —  at  least  they  do 
not  make  an  unpleasant  mess ;  so  that,  in  my  judgment,  the  best 
form  of  biology  for  teaching  to  very  young  people  is  elementary 
human  physiology  on  the  one  hand,  and  the  elements  of  botany 
on  the  other ;  beyond  that  I  do  not  think  it  will  be  feasible  to 
advance  for  some  time  to  come.  But  then  I  see  no  reason  why 
in  secondary  schools,  and  in  the  science  classes,  which  are  under 
the  control  of  the  science  and  art  department  —  and  which,  I  may 
•say,  in  passing,  have,  in  my  judgment,  done  so  very  much  for 
the  diffusion  of  a  knowledge  over  the  country  —  I  think  that,  in 
those  cases,  we  may  go  further,  and  we  may  hope  to  see  instruc- 
tion in  the  elements  of  biology  earned  out,  not,  perhaps,  to  the 
same  extent,  but  still  upon  somewhat  the  same  principle,  as  we 
do  here.  There  is  no  difficulty,  when  you  have  to  deal  with  stu- 
dents of  the  ages  of  fifteen  or  sixteen,  in  practicing  a  little  dissec- 
tion and  getting  a  notion,  at  any  rate,  of  the  four  or  five  great 
modifications  of  the  animal  form,  and  the  like  is  true  in  regard 
to  plants. 

While,  lastly,  to  all  those  who  are  studying  biological  science 
with  a  view  to  their  own  edification,  or  with  the  intention  of  be- 
coming zoologists  or  botanists  ;  to  all  those  who  intend  to  pursue 
physiology  —  and  especially  to  those  who  propose  to  employ  the 
working  years  of  their  lives  in  the  practice  of  medicine  —  I  say 
that  there  is  no  training  so  fitted,  or  which  may  be  of  such  im- 
portant service  to  them,  as  the  thorough  discipline  in  practical 
biological  work  which  I  have  sketched  out  as  being  pursued  in 
the  laboratory  hard  by. 

I  may  add  that,  beyond  all  these  different  classes  of  persons 
who  may  profit  by  the  study  of  biology,  there  is  yet  one  other. 
I  remember,  a  number  of  years  ago,  that  a  gentleman  who  was  a 
vehement  opponent  of  Mr.  Darwin's  views,  and  had  written  some 
terrible  articles  against  them,  applied  to  me  to  know  what  was 
the  best  way  in  which  he  could  acquaint  himself  with  the  strong- 
est arguments  in  favor  of  evolution.  I  wrote  back  in  all  good 
faith  and  simplicity,  recommending  him  to  go  through  a  course 
of  comparative  anatomy  aind  physiology,  and  then  to  study  de- 
velopment.    I  am  sorry  to  say  he  was  very  much  displeased,  as 
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|M»oplo  often  are  with  g(Mxl  ailvico.  NotwithBtanding  this  dia- 
coiiraging  n*8ult,  I  venture,  an  a  parting  word,  to  repeat  the  sug- 
gestion, and  to  say  to  all  the  more  or  less  acute  lay  and  olorical 
paper-philosophers  *  who  ventun»  into  the  regions  of  biological 
controversy  :  Get  a  little  sound,  thorough,  pmctical,  elementary 
instruction  in  biology. 

ON   THE   TEOPLING   OF  AMERICA. 

BY    Ai:U.     R.    UROTK.* 

T^HE  conclusion  was  first  reached  by  myself  in  a  paper  ^  read 
•^  before  the  Ainericiin  Association,  August,  187.")  (since  re- 
printed in  sevenil  journals),  that  we  should  find  colonies  of  Arctic 
man  upon  mountains  in  the  tem{>erate  zone  of  North  America,- 
had  all  th<*  conditions  for  his  survival  on  these  elevations  lieen 
fulfilled  in  his  ciLse  as  they  have  been  in  that  of  certain  planttf 
and  animals.  That  the  Eskimos  are  the  existing  representiitives 
of  the  man  of  the  American  (rlacial  epoch,  just  sis  the  White 
Mountain  hwtterAy  (^Oen fie  semidea)  is  the  living  reprt^sentative 
of  a  colony  of  the  genus  planted  on  the  retiring  of  the  ice  from 
the  valley  of  the  Whiti;  Mountiiins,  seemed  to  me  at  that  time  a 
natural  conclusion.  In  a  8ubm*i|uent  paper,^  Dr.  C  C.  Abbott, 
basing  his  remarks  on  paleolithic  implements  discovered  by  him- 
self in  New  Jersey,  says :  *^  It  is  fair  to  presume  that  the  first 
human  beings  that  dwelt  along  th<*  shores  of  the  Delaware  were 
really  the  same  {K'ople  as  the  present  inhabitants  of  Arctic  Amer- 
ica." The  title  of  Dr.  Abbott's  paper  is  Traces  of  an  Amer- 
iciin  Autochthon,  and  in  it  he  institutes  a  comparis(m  of  the  pal- 
iH>lithic  implements  of  New  Jersey  with  those  of  Southern  France. 
Acconling  to  a  foot-note  of  Dr.  Abbott's  it  ai)pears  that  in  1875 
Dr.  Rink^  was  ^^  strongly  of  opinion   that  the  Eskimo  are  an 

1  Writers  of  thiit  stamp  are  fund  of  talking  about  the  Barunian  method.  I  beg 
them,  therefore,  to  lay  to  heart  theM  two  weighty  Myinf^s  of  the  herald  of  Modem 
Science:  — 

"  Syllop^mus  ex  |iro|KMitionibiM  constat,  propovitiones  ex  verbis,  verba  notionum 
lei»era-  suui.  Itaque  si  notiones  ipsa*  {id  quod  ba*i$  rti  est)  confusie  sint  et  temere  a 
rebus  abvtraciap.  nihil  in  iis  quar  tuperstruuniur  ett  firmitudinia."^  Novum  Or- 
ganon  ii.  14. 

*'  Ilnic  autem  vanitaii  nonnulli  ez  modcrnis  summa  levitate  ita  indulsenint.  ut  in 
primo  capitulo  Genesvoa  et  in  libro  Job  ct  aliis  Si*ripturit  lacris,  philosophiam  natn- 
ralem  fundare  cunati  sint ;  int*r  vivo§  qwrrentet  mortua,"  —  Ibid.  65. 

*  Read  before  the  Buffalo  Society  of  Natural  Si'ienees,  February  2,  1877. 

*  Effect  of  the  Glacial  Epoch  u|K>n  the  Dintribution  of  Insecu  in  North  America, 
Proc.  Am.  Asmc.  Adv.  Sci.,  Detroit  Meeting;.  B.  Natural  History,  825. 

«  Am.  Nau.  June,  1878,  3S9. 

*  Talea  and  TraditkNit  of  the  Eskimo,  London,  1875. 
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indigenous  American  people  who  have  been  pushed  northwards 
by  the  intrusive  Indian  tribes."  A  note  of  mine  in  objection 
to  the  idea  that  paleolithic  man  in  North  America  is  an  "  autoch- 
thon" will  be  found  in  The  American  Naturalist  for  July,  1876, 
p.  432. 

It  will  be  seen  that,  independently  of  each  other  and  from  dif- 
ferent stand-points,  the  fact  that  we  have  in  the  Eskimo  a  sur- 
vival of  paleolithic  man  in  North  America  has  been  arrived  at 
by  Dr.  Abbott  and,  previously,  by  myself.  The  subsequent  dis- 
covery by  Professor  Dana*  of  remains  of  the  reindeer  in  glacial 
deposits  in  the  valley  of  the  Connecticut,  and  the  determination 
of  the  beds  in  which  the  rough  stone  implements  were  found  as 
ancient  moraines,  help  to  assign  a  geological  age  to  the  presence  of 
man  in  North  America,  as  well  as  to  give  a  picture  of  his  sur- 
roundings. I  have  endeavored  to  carry  out  the  original  idea  which 
I  entertained,  that  glacial  man  would  be  found  to  have  suffered 
an  equal  fate  with  the  fauna  of  the  Ice  period,  by  a  study  of 
migrations. 

In  a  lecture  delivered  in  the  course  of  the  Buffalo  Society  of 
Natural  Sciences  ^  January  6,  1877,  I  published  the  conclusions 
arrived  at,  already  briefly  sketched  in  my  note  in  The  American 
Naturalist  for  July  of  the  preceding  year.  I  proposed  to  distin- 
guish :  ''A  primitive  migration,  one  influenced  solely  by  phys- 
ical causes  affecting  man's  existence,  and  which  must  have  been 
in  more  extensive  operation  in  early  times  when  he  was  unpro- 
vided with  means  of  his  own  invention  against  unfriendly  changes 
in  his  surroundings.  Such  migrations,  or  a  modified  survival  of 
them,  are  operative  now  among  our  Indians,  who  move  from 
place  to  place  with  the  game  upon  which  they  subsist  and  with 
the  season.  A  culture  migration,  one  arising  out  of  a  certain 
stage  of  intellectual  advancement  when  the  movements  of  man 
are  determined  by  ultimate  and  not  immediate  considerations. 
The  movements  of  the  Indo-European  races  fall  within  this  cate- 
gory. Besides  these  is  to  be  distinguished  an  accidental  migra- 
tion, which  man  has  submitted  to  against  his  will.  The  ac* 
cidental  migrations  of  man  may  be  considered  as  belonging  to 
the  epochs  of  culture  migration,  since  they  must  more  usually 
have  occurred  with  races  advanced  in  the  art  of  navigation.  A 
separation  of  individuals  from  communities  under  the  pressure  of 
storms,  earthquakes,  volcanic  eruptions,  etc.,  may  have  happened, 
however,  in  the  earliest  times." 

^  Am.  Jour.  Sci.  Arts,  353,  NoTember,  1875. 
'  Baffalo  Coarier,  January  7, 1877. 
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It  will  bo  wvn  that  1  dilTer  from  Dr.  AbUttt  by  cnnaidfritig 
tb«  presence  of  thi^  pn^enitora  of  th«  Eakimo  over  thv  miiin  bvit 
of  tUb  <'ontini-i)t  during  tin;  Icf;  jwrioH  lut  dm*  lo  "  a  primitiTe  and 
nncoiiwnciua  miii^riitinn  dtit^rminod  by  tlm  shifting  of  thnir  conge- 
nial Mirrouudings."  It  doe«  not  appear  that  Or.  Kink  couplvit 
tho  mipniUon  of  lli<?  titikimo  with  tht;  movcmifnt  of  tlio  ia<  over 
this  oontinent.  Indeeil,  hia  idea  se«mR  opixMH^I  to  thin,  and  doea 
not  imply  any  relation  between  the  Eskimo  and  the  Ice  period. 

Tbfxe  diwNivcries  and  oonsidr  rat  ions  open  up  the  question  of 
Tt^rtiary  man.  It  ia  itertain,  aa  I  have  nlaewlient  siiggmted,  that 
man  could  not  have  originated  at  the  foot  of  the  glacier.  The 
ice  must  havf>  met  him,  towards  the  cltifui  of  the  Ti^rtiary,  in  thn 
nortlicm  parta  of  Asia  and  America  and  forced  him  southward  ; 
or,  at  a  later  time,  it  must  have  found  him  on  the  main  belt  of 
this  continent.  The  Tertiary  origin  of  man  is  prenupposed  from 
the  fact  that  be  luid  submitted  to  a  race  modification  fitting  birn 
bi  endurv  the  cold.  8ome  Mupporl  for  tho»«i  idi'JU  may  be  found 
in  examining  northern  strata;  it  must  be  borne  in  mind,  how- 
vvvr,  that  the  north  ha*  nttver  txwn  froo  from  ice  since  the  close 
of  the  I'liocene  to  this  day. 

It  would  appear  more  Mnsible,  tn  view  of  the  present  aacer- 
tained  factn  of  science,  that  fur  the  original  Tertiary  form  of 
man  we  should  search  a  territory  inliabit«d  at  that  timff  by  an- 
imals the  nearest  related  to  bim.  ('onaiderations  of  this  kind 
will  prevent  us  from  entertaining  the  belief  that  man  originattnl 
in  America.  We  must  still  believe  that  America  has  always 
been  for  man  tlie  New  World. 

U  we  turn  to  the  detached  Antarctic  lands,  covtred  by  glacien 
descending  to  form  an  ice  wall  along  th<-ir  coaxtM,  to  be  fretted 
away  by  tho  beating  of  the  ooeau  wavm,  we  uni  that  other 
■ciencea  may  bo  advanced  by  their  exploration,  but  anthropology 
only  indirectly.  In  February,  1842,  Ko«k  n-aehed  the  mmt 
soutliem  point  yet  attained,  lat.  lH"  11',  long,  llil"  27'W.,  and 
it  ia  strange  that  both  he  and  Weddell  ^  report  an  open  sea  before 
them  to  the  south,  as  Kane  did  to  the  north. 

So  soon  as  Arctic  America  ia  explored  by  means  of  the  eatab> 
lishment  of  permanent  stationa  of  observation,  akin  to  that  in 
opemtion  on  Mount  Washington,  a  system  recently  rocom- 
mended  in  this  country  as  well  as  in  Kurope,  important  data  as 
to  the  intriidiiction  of  man  on  this  continent  cannot  fail  to  be 
brought  to  light.  The  establishment  of  an  intJimational  scien* 
L  1  Vtamtjtt,  ZciU.  G««.  Enlk.,  IHTt.  ^^^H 
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tific  service  for  the  observation  of  astronomical,  meteorological , 
geological,  and  zoological  phenomena  commends  itself  at  the 
present  time  to  the  more  civilized  powers.  The  different  gov- 
ernments established  by  the  white  races  should  contribute  their 
quota  of  the  expenses  for  the  establishment  and  maintenance 
of  posts  of  observation  in  different  localities  over  the  globe,  to  be 
decided  upon  by  commissions  of  specialists.  In  time  of  war 
such  posts  should  be  held  neutral,  as  well  as  their  service,  under 
a  flag  and  protected  by  the  operation  of  international  law.  In 
the  case  of  the  Arctic  regions,  Great  Britain,  the  United  States, 
Russia,  and  Scandinavia  are  the  more  interested  from  their  geo- 
graphical position ;  yet  other  powers  are  directly  interested  in 
the  solution  of  the  different  problems  which  will  be  offered 
though  the  knowledge  of  those  parts  of  the  earth's  surface.  In 
Madagascar  we  must  also  expect  some  evidence  to  be  forthcom- 
ing with  reference  to  the  origin  of  man.  A  definite  settlement 
of  the  latter  question  can  be  arrived  at  if  evolution  be  true.  Is 
not  this  a  question  to  call  for  the  active  interest  of  the  cultivated 
races?  Its  settlement  would  greatly  advance  our  material  in- 
terests as  a  species  by  giving  us  a  mental  habit  in  accordance 
with  the  facts  in  the  case.  I  think  that  the  prospect  alone  of 
arriving  at  a  solution  of  this  question  should  prompt  concerted 
action,  either  by  a  scientific  service  or  such  other  means  as  ex- 
perience may  prefer. 

When  we  examine  into  the  question  of  the  stone  implements, 
which  prove  the  fact  of  the  presence  of  man,  we  must  see  that 
the  earlier  man  must  have  first  used  a  stone  as  he  found  it. 
"  There  must  have  been  a  time  when  men  picked  up  such 
stones  as  came  in  their  way  at  the  moment  with  which  to  throw 
at  animals,  to  break  their  food,  to  injure  their  fellow  men.  Such 
stones,  unaltered  by  use,  can  no  longer  be  identified."  There 
will  be  an  imperfection  here  in  the  record  from  implements. 

The  difficulty  of  supposing  man  to  have  been  first  introduced 
into  America  during  the  Quarternary  period  lies  in  the  fact  that 
he  must  have  been  in  the  Stone  age  when  the  migration  was  made. 
This  difficulty  vanishes  if,  as  I  suppose,  man  entered  upon  pos- 
session of  this  continent  during  the  Pliocene  and  before  the  Ice 
period  had  interfered  with  a  warm  climate  in  the  north.  This 
will  leave  us  free  to  consider  American  civilizations  indigenous. 
The  idea  is  here  suggested  that  the  Ice  period  acted  as  a  barrier 
to  inter-communication  between  Asia  and  North  America.  The 
part  allowed  hitherto  by  anthropologists  to  accidental  migration 
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in  the  poopling  of  North  America  will  be  found,  I  think,  exag- 
gomtvd.  Wi;  niuy  conceivu  thut  this  ]i«oplin){  was  iifTected  (lur- 
ing tli«  Tertiary  ;  thiit  the  ic«  nKxlificd  nvws  of  PHoconi;  tnAO, 
•xisting  in  the  north  of  Asis  and  America,  forced  thoin  south- 
w»rd,  und  then  drvw  thorn  buoic  to  tho  locality  whore  tbt^y  ^'»A 
DiidurgDne  their  original  modification.  Also,  we  tatty  miggust 
that  other  tJian  Arctic  man  may  haw  <>xi8t«d  across  the  main 
belt  of  this  continent  during  the  Pliocene,  and  that  bis  aalxw- 
qiiL*nt  intellectual  d«velo[)m(.'nt,  n*  wo  find  it  recorded  in  the 
Went,  Mexico,  and  South  America,  etc.,  is  the  result  of  his  envi- 
ronment acting  upon  his  isoUted  condition. 

Tbv  object  of  iht  present  paper  ■«  to  call  attention  to  this  hj- 
potlients,  which  must  be  studied  from  the  [xtiut  of  view  that 
man's  earlier  migrations  were  not  distinguislinble  in  kind  from 
tliose  of  lower  animals.  It  seems  to  me  quite  evident  that,  at  a 
time  when  instinct  was  devi^loping  into  reason,  the  migratioas  of 
miui  must  have  bad  a  motive  which  waa  not  far  removed  from 
that  influencing  c^rtftin  lower  animals  under  the  same  circum- 
•tanoes.  If  we  oom^le  this,  it  folluwH  that  the  objects  uf  man'a 
primitive  migrations  were  more  immediate,  and  of  bis  culture 
migrations  mure  remot«.  This  one  fact,  that  the  distribution  of 
man  over  the  surface  of  the  globe  is  more  general  than  that  of 
any  other  animal,  will  su|>port  the  Wew  that,  through  the  fi^rtil- 
ity  of  his  resources,  he  has  been  able  to  outgrow  the  limitations 
originally  imposed  upon  him.  But  these  resources  must  have 
bticn  bnjught  into  play  by  experience ;  and  Uuiir  t-ost  was  surely 
the  premature  perishment  of  many  of  the  kind.'  During  the 
process,  then,  which  resulted  in  the  nu.'o  modification  of  the  E»- 
kiniiM,  their  original  uumb<;rs  must  have  been  decrrased  by  the 
alowly  but  ever  increasing  cold  of  the  northern  regions,  until  ex- 
perience and  physical  adaptation  combined  brought  them  to  a 
•tate  of  comparative  stability  as  a  race. 

We  must  ahra  consider  that  the  farther  back  we  go  the  nearer 
we  most  come  to  a  iK>mmon  race  of  man,  supposing  the  tlieonr  of 
the  cesential  unity  iif  his  origin  to  be  true,  while  I  think  the 
probable  effect  of  the  Icu  period  npon  climate  and  the  present 
development  of  man  ban  not  K'en  hitherto)  HutTiciently  consid- 
ered. The  entire  environment  must  be  taken  into  oon  si  deration. 
'  Haoy  birdi  wiiugB  tlu  ilBith  of  (heir  cooipaiiioiii  hj  tbc  hantn'  with  iuiIifleniKe 
when  Dnt  dUcoiorw)  bf  nw>,  but  ■rtsrwardi,  from  olaenrulon,  nail  themivlrtior 
ftil  iWr  DUnral  mtaiu  (o  etcape  from  ibc  dangci.  It  b  pOH^le  that  ii  wt  d«I 
iiflcalt  far  Tenlarj  nun  to  lapplj  Unnlf  with  aoimsl  food  ctsa  with  hi*  inparfaet 
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however  complex  it  is  and  at  whatsoever  cost  to  us  the  knowledge 
of  it  is  to  be  attained,  before  we  can  grasp  the  true  picture  of 
the  succession  of  events  which  have  resulted  in  man  as  we  now 
find  him  on  the  different  lands  of  the  globe.  With  the  thinking 
minds  of  our  race,  the  question  of  the  origin  of  man  is  the  ques- 
tion of  the  century. 

The  hypotheses  as  to  the  manner  in  which  the  early  peoplings 
of  America  were  effected,  developed  in  the  present  and  previous 
papers  of  mine,  are  as  follows :  — 

(1.)  That  during  the  Tertiary  period  man  had  spread  from 
Equatorial  lands  on  the  eastern  hemisphere  to  Northern  Asia, 
and  had  then  crossed  into  America  from  the  North. 

(2.)  That  in  at  least  as  early  as  Pliocene  time  man  had  mi- 
grated down  the  high  lands  adjacent  to  the  mountainous  back- 
bone running  along  the  western  side  of  the  two  Americas. 

(3.)  That  the  Ice-period  produced  a  race  modification  of  the 
man  living  in  the  extreme  north,  and  that  the  advance  of  the  ice 
prevented  further  communication  between  the  Old  and  the  New 
Worlds  until  comparatively  recent  times. 

(4.)  That  this  race  accompanied  the  great  glacier  on  its  ad- 
vance and  retirement  over  North  American  territory,  and  that  the 
existing  representatives  of  this  race  are  the  Eskimos. 


THE  POLAR  COLONIZATION  PLAN. 

BY    CAPT.     H.    W.    HOWOATE,    U.    8.    N. 

^PHE  expeditions  of  Captain  Hall  in  the  Polaris,  in  1871,  and  of 
-L  Captain  Nares  in  the  Alert  and  Discovery,  in  1875,  have 
shown  that  by  the  use  of  steam  it  is  a  comparatively  easy  matter 
to  reach  the  entrance  to  Robeson's  Channel  in  latitude  81^ 
north,  and  that  the  serious  difficulties  to  be  overcome  in  reach- 
ing the  Pole  lie  beyond  that  point.  Parties  from  the  two  ejcpe- 
ditions  have  made  fair  surveys  one  hundred  and  forty  miles 
north  of  this,  leaving  only  about  four  hundred  miles  of  unex- 
plored region  between  that  and  the  goal  of  modem  geographers, 
—  the  Pole. 

When  Captain  Hall  reached  the  upper  extremity  of  Robeson's 
Channel  the  lookout  of  the  Polaris  reported  open  water  in  sight 
and  just  beyond  the  pack  which  surrounded  the  vessel  and  pre- 
vented further  progress.  This  open  water  was  afterwards  seen 
from  the  cape  at  the  northern  opening  of  Newman's  Bay,  and  it 
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was  the  opinion  of  the  crow  of  that  ill-fated  vessel  that  if  she  had 
beim  but  the  fraction  of  an  hour  earlier  in  reaching  the  channel 
they  could  have  steamed  unol>structed  over  a  veritable  ^'  open  sea  '* 
Uy  the  Pole  itself.  We  know  that  they  did  not  succeed,  but  were 
forced  to  winter  almost  within  sight  of  this  sea,  and  subse- 
quently, disheartened  by  the  loss  of  their  gallant  commander, 
abandoned  the  enterprise. 

Where  this  o{>en  water  was  found.  Captain  Nares  in  1875  and 
1H76  found  solid,  inii>enet ruble  ice,  through  which  no  vessel 
could  force  its  way,  and  over  which  it  was  equally  impossible  for 
sledge  parties  to  work. 

These  facts  appear  to  show  that  within  the  Arctic  circle  the 
seascms  vary  as  markedly  as  in  more  temperate  southern  lati- 
tudes, and  that  the  icy  barriers  to  the  Pole  are  sometimes  broken 
up  by  favoring  winds  and  tem|)erature.  To  reach  the  Pole 
prompt  advantage  must  be  bikcn  of  such  favoring  circumstances, 
and  to  do  this  with  the  greatest  certainty  and  with  the  least  ex- 
penditure of  time,  money,  and  human  life,  it  is  essential  that  the 
exjiloring  party  be  on  the  ground  at  the  very  time  the  ice  breaks 
up  and  o{)ens  the  gate-way  to  the  long-sought  prize.  This  can 
be  done  only  by  colonizing  a  few  hardy,  resolute,  and  experienced 
men  at  some  point  near  the  borders  of  the  Polar  Sea,  and  the 
most  favorable  cme  for  the  purpose  appears  to  be  that  where  the 
Discovery  wintered  last  year. 

Such  a  party  should  consist  of  at  least  fifty  men,  and  should  be 
provided  with  provisions  and  other  necessary  supplies  for  three 
years,  at  the  end  of  which  period  they  should  be  visited,  and  if 
still  unsuccessful  in  accomplishing  the  object,  revictualled  and 
again  left  to  their  work.  Captain  Hall  spent  eight  years  among 
the  Esquimaux,  and  each  year  found  himself  better  fitted  to 
withstand  the  severity  of  the  Arctic  circle,  and  the  party  of 
which  I  s|>eak  would  in  like  manner  become  acclimated,  and 
eventually  succeed  in  siccomplishing  the  long-desired  end.  With 
a  strong,  subst^mtial  building,  such  as  could  easily  be  carried  on 
shipboard,  the  party  could  he  made  as  comfortable  and  :is  safe 
from  atmospheric  dangers  as  are  the  men  of  the  signal  service  sta- 
tioned on  the  summits  of  Pikers  Peak  and  Mount  Washington, 
or  the  employ{fs  of  the  Hudson's  Bay  Company  stationed  at  Fort 
York,  where  a  temperature  of — 60°  is  not  uncommon.  A  good 
supply  of  medicine,  a  skillful  surgeon,  and  such  fresh  provision 
as  could  be  found  by  hunting  parties  would  enable  them  to  keep 
oflf  scurvy  and  to  maintain  as  good  a  sanitary  condition  as  the 
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inhabitants  of  Godhaven,  in  Greenland.  Game  was  found  in 
fair  quantities  by  the  Polaris  party  on  the  Greenland  coast,  and 
by  those  from  the  Alert  and  Discovery  on  the  mainland  to  the 
west,  especially  in  the  vicinity  of  the  last-named  vessel,  where 
fifty-four  musk-oxen  were  killed  during  the  season,  with  quanti- 
ties of  other  and  smaller  game.  A  seam  of  good  coal  was  also 
found  by  the  Discovery's  party,  which  would  render  the  question 
of  fuel  a  light  one,  and  thus  remove  one  of  the  greatest  difficul- 
ties hitherto  found  by  Arctic  voyagers. 

The  principal  depot  or  post  should  be  located  upon  I^dy 
Franklin  Bay,  between  latitude  81°  and  82°,  and  there  is  no  ques- 
tion that  this  can  be  reached  with  a  steam  vessel,  as  Captain 
Hall  went  as  high  as  Cape  Union,  between  latitude  82°  and  83°^ 
with  the  Polaris,  and  Captain  Nares  still  higher  with  the 
Alert.  It  is  probable  that  the  last-named  point  may  be  reached 
with  the  vessel,  in  which  case  coal  and  provisions  could  be  depos- 
ited there  to  form  a  secondary  base  of  operations  for  the  explor- 
ing party.  If  this  latter  can  be  done,  the  road  to  the  Pole  will 
be  shortened  by  about  ninety  miles  in  distance  and  three  weeks 
or  more  in  time,  two  very  important  items.  It  should  be  clearly 
understood  that  the  only  use  to  be  made  of  the  vessel,  which  it 
is  hoped  will  be  obtained  from  the  Navy  Department,  is  in  the 
transportation  of  the  men  and  supplies  to  the  location  of  the 
colony.  When  this  is  done  the  vessel  will  return  to  the  United 
States  and  await  further  instructions.  An  annual  visit  might  be 
made  to  the  colony,  to  carry  fresh  food  and  supplies,  to  keep  its 
members  informed  of  events  occurring  in  the  outside  world,  and 
bear  them  news  and  letters  from  anxious  relatives ;  to  bring  back 
news  of  progress  made  and  of  a  private  character  to  friends; 
also,  if  necessary,  to  bring  back  invalided  members  of  the  expe- 
dition, and  carry  out  fresh  colonists  to  take  their  places.  The 
permanent  colony  should  consist  of  fifty  chosen  men,  mustered 
into  the  service  of  the  United  States,  three  commissioned  officers, 
and  two  surgeons ;  all  to  be  selected  with  a  view  to  their  especial 
fitness  for  work,  the  young,  able-bodied,  resolute  men,  who  can  be 
depended  upon  to  carry  out  instructions  to  the  extreme  limit  of 
human  endurance.  An  astronomer  and  two  or  more  naturalists, 
to  be  selected  by  the  National  Academy  of  Sciences,  and  to  work 
under  instructions  from  that  body,  but  subject  to  such  general 
supervision  and  direction  from  the  head  of  the  expedition  as  is 
customary  at  all  posts  in  charge  of  an  officer  of  the  United 
States,  should  accompany  the  expedition.     One  or  more  mem- 
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hers  of  the  regular  force  should  be  competent  to  make  meteoro- 
logical observatioiiH,  and  to  communicate  by  telegraph  and 
signals  whenever  such  communication  becomes  necessary. 

To  the  exi>editionary  corps  brought  fn)m  the  United  States 
should  be  addt'd  a  number  of  Esquimaux  to  serve  as  hunters, 
guides,  etc.,  and  who  can  bo  taken  over  with  their  families  from 
Disco  or  IJpernavik,  in  (in^enland,  and  also  an  ample  numl)er  of 
the  Esquimaux  dogs,  so  indisinmsable  for  sU*dging  and  so  useful 
as  food  when  their  capiu;ity  for  work  is  gone. 

The  outfit  of  the  ex|)edition  should  include  some  two  hundred 
miles  or  more  of  cop|H*r  wire,  to  connect  the  colony  at  Lady  Frank- 
lin Bay  with  the  subsidiary  depot  at  Capo  Union,  and  thence 
northward  as  far  as  practicable.  Coppi>r  wire  is  strong,  light,  flex- 
ible, and  a  gooil  conductor,  and  can  l)e  worked  while  lying  upon 
the  dry  snow  or  ice  without  support.  The  necessary  battery, 
material,  and  instruments  should  be  taken  to  equip  the  amount 
of  line,  and  the  battery  could  be  kept  permanently  at  the  Bay 
station,  where,  fuel  biMng  abundant,  it  could  be  kept  from  frees- 
ing.  A  few  sets  of  signal  equipments,  such  as  are  used  in  the 
army  signal  service,  would  also  form  an  indispensiible  part  of  the 
outfit,  and  all  of  the  men  should  be  instructed  in  their  use  and  in 
the  signal  code.  Thus  provided  with  means  of  communication 
the  sledging  parties  could  move  forward  with  confidence,  as  they 
would  bc>  able,  when  necessary,  to  call  upon  their  comrades  who 
remained  behind  for  advice  or  assistance.  Instead  of  discourag- 
ing further  effort,  the  failure  of  Nares*s  expedition  fn>m  the  causes 
named  should  sti mulatto  fresh  endeavors,  and  hold  out  a  fair  pros- 
pect of  BUco(»ss.  At  any  rate,  the  little  colony  on  Lady  Franklin 
Bay,  during  thiMr.thre<>  years*  residence,  besides  having  the  oppor- 
tunity of  selecting  an  oi>en  simson  and  becoming  thoroughly  hard- 
ened and  acclimated,  would  have  their  work  narrowed  down  to  a 
common  focus,  —  the  pathway  due  north.  The  work  of  the  Nares 
expedition  clears  the  way  for  a  direct  movement  upon  the  Pole. 
The  explonitions  W(*stward  along  the  coast  by  Lieutnant  Aid- 
rich,  and  e:istward  by  Lieutenant  Beaumont,  obviate  the  neces- 
sity for  similar  work  now.  Upon  landing  and  unloading,  the 
stores  and  provisions  quarters  should  be  erected,  and  the  vessel, 
returning  to  the  United  States,  would  leave  bi^hind  her  a  thor- 
oughly equipped,  self-supporting,  and  self-r<*liaiit  colony  which 
would  push,  ever  northward,  the  limits  of  discovery. 

The  attempt  to  draw  the  loaded  sleiiges  by  means  of  mere 
manual  labor  should  not  be  made  unless  it  should  become  in  any 
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particular  instance  a  matter  of  absolute  necessity,  as  it  is  sure  to 
result  disastrously,  and  seems  to  have  been  one  of  the  causes  of 
failure  of  the  Nares  expedition.  The  expedition  from  the  colony 
to  the  Pole  may  consist  of  eight  sledges,  with  six  men  to  each 
sledge,  the  distance  to  be  traveled  being  some  four  hundred 
miles,  divided  into  eight  stages  of  fifty  miles  each.  At  the  end 
of  the  first  stage  one  sledge  could  be  sent  back.  A  portion  of 
the  provisions  which  it  originally  carried  would  have  been  con- 
sumed, and  the  rest  would  have  been  deposited  in  a  cache  in  the 
ice  secure  from  Arctic  animals.  At  the  end  of  the  second  stage 
the  second  sledge  would  be  sent  back  ;  at  the  close  of  the  third 
stage  the  third  sledge  would  take  up  its  homeward  journey,  and 
following  out  this  plan  only  a  single  sledge  would  remain.  The 
returning  sledges  being  but  lightly  freighted,  and  traveling, 
moreover,  a  route  already  pioneered,  several  of  their  hands  could 
be  retained  so  as  to  man  the  eighth  sledge  with  ten  or  more  ex- 
plorers. This  last  sledge  with  its  full  complement  would  perform 
the  most  important  work  of  all.  It  would  press  forward,  reach 
the  Pole,  make  the  necessary  observations,  and  then  return. 
Upon  its  homeward  journey  it  would  follow  the  route  already 
made  in  the  forward  journey,  and  would  find  provisions  at  each 
successive  wiche. 

During  the  summer  there  are  probably  long  lanes  of  water 
free  of  ice  from  the  upper  end  of  Smith's  Sound,  and  following 
these,  against  the  downward-flowing  current,  a  pathway  will 
surely  be  found,  practicable  for  boats,  during  some  favoring  sea- 
son. Such  favoring  season  and  such  a  practicable  pathway  can 
be  found  only  by  men  colonized  as  proposed  at  a  point  where 
—  half  the  journey  already  safely  completed  —  they  will  be 
ready,  healthy,  vigorous,  acclimated,  and  unwearied  by  a  long 
and  perilous  voyage ;  they  will  be  ready  and  eager  to  seize  the 
proffered  opportunity.  Failing  such  an  opportunity,  a  chance 
barely  possible,  the  alternating  of  sledge  journeys  still  remains, 
and  sledge  journeys  undertaken  under  better  and  more  favorable 
auspices  than  any  which  have  been  as  yet  attempted. 

The  severity  of  the  climate  on  Lady  Franklin  Bay  and  in  the 
neighboring  regions  has  been  much  exaggerated.  To  parties 
under  cover  it  is  not  more  trying  than  that  at  the  summits  of 
Mount  Washington,  in  New  Hampshire,  or  of  Pike's  Peak,  in 
Colorado,  as  stated  by  a  former  member  of  one  of  Dr.  Hayeses 
expeditions,  who  has  since  served  a  year  upon  the  summit  of  the 
last-named   mountain.     The   report  on   the  Polaris   expedition 
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shows  that  during  the  Bummer  all  the  lowlands  and  elevations 
at  Thank  God  Harbor  (opposite  Discovery  Harbor'  on  Lady 
Franklin  Bay)  were  bare  of  snow  and  ice,  excepting  |>atche8 
here  and  there  in  the  shade  of  the  rocks.  The  soil  at  that  pe- 
riod Wiis  covere<i  with  a  vegetation  of  moss  interspersed  with 
small  plants  and  willows.  The  country  abounds  with  life :  seals, 
game,  ducks,  musk  oxen,  rabbits,  wolves,  foxes,  bears,  partridges, 
etc.     Two  seals  were  shot  in  the  open  water. 

Again,  there  are  several  towns  in  Northern  Asia  inside  the 
Arctic  circle,  and  a  flourishing  city  of  Russia  (Archangel)  is  not 
far  from  it.  At  Yakutsk,  on  the  river  Lena,  the  ground  is  frozen 
solid  all  the  year  round,  and  only  thaws  a  few  inches  in  depth 
during  the  hottest  summer.  Yet  this  is  a  town  possessing  a 
population  of  four  thousand  hardy,  prosperous,  and  contented 
human  beings. 

Nostalgia,  that  dreaded  foe  of  isolated  men,  found  in  the  mem- 
bers of  former  exploring  parties  an  easy  prey  through  the  long, 
sunless,  Arctic  night,  and  drove  some  to  mutiny  and  others  to  sui- 
cide, while  when  the  hour  of  deadly  peril  came  —  the  supreme  mo- 
ment of  despair  —  the  stoutest  heart  was  appalled  by  the  knowl- 
edge that  succor,  if  sent  at  all,  must  be  guided  by  the  merest 
chance,  and  that  the  rude  cairn  which  covered  his  last  resting-place 
or  his  frozen  etiigy  upon  some  drifting  ice  floe  might  never  meet 
the  gaze  of  human  eye.  The  new  enterprise  will  go  forth  under 
far  different  auspices  to  seek  a  definite  rendezvous  from  which 
every  forward  step  will  be  duly  chronicled,  and  the  members  of 
the  ex|HHlition«  well  knowing  that  communication  will  be  kept 
up  for  their  aid,  comfort,  and  supply,  will  strive  with  a  keener 
endeavor  for  the  long-coveted  pr'ze.  Speaking  of  his  expedi- 
tion in  18r>l,  Dr.  Hayes  says  that  the  crew  were  always,  and 
had  been,  in  i>erfect  health  ;  that  he  was  his  own  ship  s  doc- 
tor, and  a  doctor  without  a  patient,  and  that,  '^  believing  in 
Democritus  rather  than  Heroclitus,  tliey  had  laughed  the  scurvy 
and  all  other  sources  of  ill  health  to  shame.**  N(»r  is  the  danger 
of  An* tic  exploration  so  great  as  it  at  first  thought  ap|>ears  to  be. 
A  distinguished  naval  officer  who  has  served  in  those  regions 
states  that  *^  of  all  the  seas  visited  by  men-of-war  the  Arctic  have 
proved  the  most  healthy  ;  **  and  Mr.  Posthumus  states,  fui-ther, 
that  since  1841  England  and  America  have  sent  out  thirty-two 
expeditions,  the  total  number  of  deaths  from  which  has  been  only 
thirty-eight  men,  or  1.7  per  cent.,  a  percentage  which  would 
appear  much  more  favorable  if  the  expeditions  of  the  Germans, 
Swedes,  and  Norwegians  were  included. 
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To  sam  up,  then,  in  brief :  It  is  proposed  to  ascend  a  well- 
known  and  practicable  channel  to  an  equally  well-known  point 
where  exploring  parties  have  previously  wintered,  and  there 
form  a  colony.  From  the  post  so  formed  no  time  will  be  spent 
in  needless  quests  along  the  shore  either  east  or  west,  as  surveys 
there  have  already  been  completed ;  but  starting  afresh,  the 
point  of  our  beginning  being  the  closing  point  of  former  expedi- 
tions, with  all  the  information  of  our  forerunners  to  commence 
with,  better  provisioned,  equipped,  and  disciplined,  with  better 
means  of  intercommunication,  thoroughly  acclimated,  and  with- 
out the  refuge  of  the  ship  to  paralyze  energy  and  sow  the  seeds 
of  discontent  and  slothf ulness.  In  other  words :  to  use  alike  the 
partial  successes  and  the  partial  failures  of  others,  added  to  the 
utmost  foresight,  experience,  and  scientific  aids  to  form  the  ful- 
crum of  the  Archimedean  lever  which  shall  move  the  Arctic 
world. 


EECENT   LITERATURE. 

Wallace's  Geooraphical  Distribution  op  Animals.*  —  Al- 
though a  complete  work  on  this  subject  by  a  single  writer  —  and  the  one 
under  consideration  applies,  as  the  author  intended  it  should,  almost  ex- 
clusively to  land  animals  of  a  comparatively  few  orders  —  would  in  the 
present  state  of  our  knowledge  be  an  impossibility,  we  know  of  no  one, 
next  to  Mr.  Darwin,  who  is  better  fitted  for  the  task,  by  training  both  in 
the  field  and  in  the  study,  than  Mr.  Wallace.  The  work  is  comprehensive 
in  scope  and  apparently  accurate  in  details,  while  the  subject  is  pre- 
sented in  the  attractive,  clear  style  of  the  distinguished  author  of  the 
Malay  Archipelago  and  the  Contributions  to  the  Theory  of  Natural 
Selection.  It  is  written,  as  it  should  mainly  be,  in  the  light  of  the  recent 
uniformitarian  views  in  geology  and  the  theory  of  evolution,  though  with 
occasional  disregard  of  zoogeographical  laws  laid  down  by  Humboldt, 
Brown,  Schouw,  Schmarda,  DecandoUe,  Agassiz,  Dana,  and  others  whose 
names  are  not  even  mentioned  in  the  work  before  us,  no  historical 
sketch  of  the  subject  being  presented,  an  omission  of  considerable  im- 
portance. 

The  work  is  divided  into  four  parts :  I.  The  Principles  and  General 
Phenomena  of  Distribution.  II.  On  the  Distribution  of  Extinct  Ani- 
mals. III.  Zoological  Geography ;  a  Review  of  the  Chief  Forms  of  Life 
in  the  Several  Regions  and  Sub-Regions,  with  the  Indications  they  afford 

^  The  Gtographical  Distnbution  ofAnimaU.  WUk  a  Study  of  the  Relatiom  ofLhnng 
and  Extinct  Faunas  as  elucidating  the  Past  Changes  of  the  Earth* s  Surface,  Bj  A]> 
FRED  RuBSEL  WALLACE.  Id  two  vols.  With  Maps  and  Illustrations.  New  York  : 
Harper  &  Brothers.    1876.    8vo,  pp.  503,  607.    $10.00. 
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'I'hf  grwMii  merit  of  tbo  work,  koil  od«  which  will  giro  a  ■ubftlADtial 
fbundatiou  to  tho  autlior'*  fitm«  >•  n  biologi«t.  luiilo  from  hi«  uathor»hip, 
■itnututipaui  with  Darwin,  of  the  dootriua  of  uatural  aelectJun.  i»  the 
ouilmvnr  to  acconiit,  trvta  a  moro  ritvniiwl  rangv  of  niud;  tliaii  luiy  pre* 
viuii*  author,  for  ihu  prckeut  iliveraitj  of  life  ou  tiin  dillerBnl  oo(iliiKtnt«,  b^ 
a  ■lu<l,T  of  the  fouil  forma  and  of  put  geological  chaQgon.  lU  iliKanI»4hi) 
oltlcr  notions  of  iwrtain  auihon,  ai  tlumboMt,  Scliouw,  and  other*,  that  tha 
diitribntioii  of  lilu  over  tlie  globe  is  due  primariljr  lu  ilifFurencni  in  lam- 
peraiure  aud  to  ph^aical  barriera.  Id  how  broad  a  way  our  author  haa 
Ifvatad  thia  tubject  majr  bo  m«ii  bj  tb«  <;ha|it«r  piiiitlpii  .Summary  of  the 
Paat  ChangM  and  General  Batlattona  of  th«  S-varal  HagioiiR,  rvprioted 
in  the  la«t  number  of  thin  Journal.  An  long  ago  a«  1847  Agaiui  lUlad 
in  hia  Introduction  lo  the  Sludj  of  Natural  lUaUir;  that  "  modification 
of  tfpee  [on  diSemnt  contineiiU  wai]  uot  cauacd  by  climate."  tfaongh  bo 
propoted  on  •cientilfc  explanation  ai  to  how  thoy  did  originate.  Mr, 
Wallace  anppuse*  that  all  laud  auimali  originated  in  the  northern  portion 
of  the  Ruro{>e-Asiaiicoonliueni.aitd  theutw  migrated  aoutfa  into  India. 
Aoatralaiia,  Africa,  and  lo  North  Ameriot  by  meani  of  a  supfiOBeil  for- 
mer polar  continent  of  which  Arctic  America,  Greenland,  Ici'.land,  Spjta- 
bergen,  aud  Nova  Zembla  are  the  re  moan  ta.  Soutli  America,  he  luggusta, 
was  poupled  from  North  America.  Thia  view  we  suppoMi  to  In  original 
with  the  author,  and  the  hypotheali  aeema  to  be  >up|M>rtril  by  known  polir- 
ontological  facta,  and  may  acrre  ai  a  working  theory  until  a  better  one  la 
offered.  &Ir.  Wallaoe'a  view  that  the  primitive  c«utre  of  distribution  waa 
tu  the  Old  World  it  baaed  ou  t)ie  bet  that  lite  ia  more  abundant  and  the 
ooniinental  mau  larger  than  that  of  North  America.  Mr.  Wallace  quite 
thoroughly  dia)fOMMof  the  notion,  ltd vancod  by  lli^r,  Murray,  and  ollien, 
of  continental  bridge*,  and  fully  moogniin*  the  fiiuti  Htreiiuoiuly  main' 
laiued  for  yeara  by  Daua  aud  others,  and  proven  by  the  late  deep  ica 
•xploratiouB,  that  the  preaant  ocean  bods  have  always  been  anch.*  oadl- 
ktions  of  tbe  original  oontinontal  mauM  aud  tbo  evident  former  exist- 
enoe  nf  an  arctio  Amerioo- European  ooulinent  being  aufltcleni  lo  aocount 
tar  the  regular  and  nunnul  Interchange  of  life,  which  palasoniology  showa 
mnst  actually  have  occurred. 

The  limits  of  the  lis  primary  rc^ons  into  which  tho  earth's  lurfaco 
i*  divided  by  our  author  have  been  marked  out  by  geological  agenciea 

>  "  Tho  prellmloary  itudlu  aboia  enuutrateil  will.  It  U  balkrrnl,  raaliU  u*  to  «•* 
Ike  liearitig  or  msny  facii  in  iKa  diiuibutioa  of  ■nimali.  tlial  oonli]  albcrwiae  be  In. 
■olabl*  peobltwa,  and,  *kai  li  hard);  Ich  valualilt,  oil)  imtch  oa  w  oiluials  Ih« 
eoMpaniilve  [nfomiim  at  tbe  varioiu  |[>iHi|ii  of  animali.  anU  to  aiold  ibc  ronmion 
•nor  of  eattiag  lb*  (onlUn  knot  o(  <aeli  dilHruli]'  tiy  nui  Ljpaibttical  chan(»  in 
wtwlni  eentiaanM  aad  ocean*,  probaU;  tb*  moel  i^nsaetel  (mtuna  of  verciobe." 
(VeL  L,  p.  9.1 
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almost  wholly.  When,  however,  we  come  to  the  zoological  sabregions, 
temperature  and  mountain  barriers,  rivers  and  deserts  are  factors  for  the 
most  part,  though  not  always  duly  recognized  in  this  work,  for  climatic 
causes  are,  we  think,  not  given  sufficient  prominence,  and  the  corre- 
spondence between  zones  of  temperatures,  and  the  distribution  of  fknnse 
are  too  lightly  discussed.  For  example,  he  rejects  the  idea  of  an  arctic 
region  with  a  circumpolar  fauna,  contrary  to  the  well-founded  views  of 
Agassiz,  Dana,  Huxley,  and  others,  though  he  gives  some  good  reason 
for  his  own  opinion.  Mr.  Wallace's  six  regions  are  those  originally  pro- 
posed by  Sclater,  namely,  the  PalsBarctic,  Ethiopian,  Indian,  Australian, 
Neotropical,  and  Nearctic. 

Mr.  Wallace  disbelieves  in  the  existence  of  an  antarctic  region,  and  we 
should  be  inclined  to  agree  with  him,  but  we  see  no  good  reason,  if  we 
are  to  confine  ourselves  to  existing  facts  of  distribution,  for  ignoring  a 
seventh  arctic  region  embracing  all  of  America,  Europe,  and  Asia  north 
of  the  isothermal  of  32°.  We  should  follow  Agassiz  (1847)  and  others, 
as  well  as  Huxley  (1868)  and  put  the  northern  limits  of  the  Paltearctic 
and  Nearctic  regions,  or  Europe,  Asia,  and  North  America,  respectively, 
south  of  the  isothermal  of  32°.  In  this  case,  we  think,  Mr.  Wallace  treats 
too  lightly  the  importance  of  temperature  in  limiting  zodgeographical  re- 
gions, and  is  disposed  to  rely  too  strongly  on  the  fact  that  this  arctic  r^on 
had  in  former  times  a  warm  climate,  and  supported  a  flora  and  fiiona 
like  that  of  north  temperate  Europe,  Asia,  and  America.  But  the  Glacial 
epoch  destroyed  the  continuity  of  climate,  and  at  the  present  time  temper- 
ature is  the  prime  factor  in  limiting  life  as  regards  this  region  of  the 
globe.  Wiieu  we  turn  to  the  distribution  of  marine  invertebrate  life,  a 
subject  almost  wholly  ignored  by  Mr.  Wallace,  the  extension  into  the 
arctic  zone  of  Mr.  Sclater*s  Nearctic  and  Palsearctic  regions  is  entirely 
arbitrary.  All  the  facts  brought  out  by  deep-sea  researches  and  Scandi- 
navian, British,  and  American  marine  zoologists  tend  to  prove  most 
forcibly  that  there  is  a  circumpolar  fauna,  no  more  European-Asiatic 
than  American,^  and  that  this  fauna  may,  at  great  depths,  where  the 
temperature  of  the  water  is  the  same  (as  it  actually  is),  extend  to  Cuba 
and  underlie  the  tropical  zone  of  life.  In  fact,  the  fauna  of  the  sea  b 
primarily  polar  or  frigid,  and  tropical,  and  we  believe  that  Messrs.  Sda- 
ter  and  Wallace  are  quite  wrong  in  ignoring  the  fact  that  even  land 
animals  share  largely  in  this  distribution.  Indeed,  in  discussing  the  dis- 
tribution of  marine  life,  temperature  is  the  main  element  in  the  limita- 
tion of  zoological  regions  and  subregions,  as  first  shown  by  Professor 
J.  D.  Dana  in  1853,  in  his  essay  on  the  geographical  distribution  of 
Crustacea,  and  again  and  again  proved  by  marine  zoologists  and  the 
results  of  the  explorations  by  the  United  States  Coast  Survey,  by  Scan- 

1  Since  the  publication  of  Mr.  Wallace's  work,  in  the  Reports  of  the  Valorons 
Expedition  to  Greenland,  Mr.  Jeffreys  argues  against  and  Mr.  Norman  in  favor  of 
the  Greenland  marine  fauna  being  American  rather  than  European. 
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dinaviaD,  and  the  Porcupine  and  Challenger,  and  other  English  expedi- 
tions. We  are  disposed  to  find  some  fault  with  the  present  work  in  not 
considering  the  subject  from  a  stand-point  so  important  as  this. 

To  return  to  the  theory  as  to  the  origin  of  the  present  distribation  of 
life  on  the  great  continents  by  means  of  a  migration  from  lands  to  the 
north.  While  the  idea  is  evidently  original  with  Mr.  Wallace,  he 
seems  to  have  overlooked  some  suggestions  made  by  writers  in  the  United 
States  previous  to  the  publication  of  his  work.  More  than  twenty  years 
ago  Professor  Asa  Gray  ^  proposed  the  hypothesis  that  the  present 
vegetation  of  North  America  ^*or  its  proximate  ancestry  most  have 
occupied  the  arctic  and  subarctic  regions  in  Pliocene  times,  and  that  it  had 
been  gradually  pushed  southward  as  the  temperature  lowered  and  the 
glaciation  advanced  even  beyond  its  present  habitation.**  He  also  at- 
tempted to  show  that  certain  forms  might  survive  in  Japan  and  the 
Atlantic  United  States,  ^  but  not  in  intermediate  regions  of  difierant 
distribution  of  heat  and  moisture."  ....  And  it  was  thought  that  the 
occurrence  of  peculiarly  North  American  genera  in  Europe  in  the  Ter- 
tiary period  (such  as  Taxodiuniy  Cart/a,  Liquidamber^  Sassa/raif  Negwudo^ 
etc.)  might  be  best  explained  on  the  assumption  of  early  interchange  and 
diffusion  through  North  Asia  rather  than  by  that  of  the  fabled  Atlantis." 
These  views  were  confirmed  by  Lesquereux.  In  1873  the  reviewer  applied 
this  hypothesis  to  the  origin  of  the  distribution  of  animals,  particularly  in- 
sects.' We  then,  in  dif  cussing  the  origin  of  our  North  American  fitnna, 
drew  the  inference  that  ^'cospecific  or  congeneric  forms  occurring  in 
California  and  Europe  and  Asia  are  the  remnants  of  a  southward  migra- 
tion from  polar  Tertiary  lands  during  Tertiary  and  even  perhaps  Creta- 
ceous times,  and  in  proportion  to  the  high  antiquity  of  the  migrations 
there  have  been  changes  and  extinctions  causing  the  present  anomalies 
in  the  distribution  of  organized  beings,  which  are  now  so  difficult  to 
account  for  on  any  other  hypothesis." 

As  Mr.  Wallace  could  not  in  such  a  work  enter  into  details  of  distri- 
bution beyond  briefly  describing  his  subregions,  in  which  temperature  and 
natural  barriers  need  to  be  studied  with  care,  he  may  have  been  led  into 
the  error  of  underestimating  the  influence  of  zones  or  temperature  in 
determining  the  limits  of  distribution  within  the  subregions.  Much 
excellent  work  that  has  been  done  in  this  direction  by  American  natu- 
ralists, who  have  had  much  better  opportunities  than  European  students, 
has  been  too  hastily  discussed  either  from  want  of  space  or  from  lack  of 
information,  since  the  great  extent  of  North  America  as  compared  with 
that  of  Europe  is  exceedingly  favorable  to  the  formation  of  correct  opin- 
ions regarding  the  influence  of  climate  on  species,  an  influence  of  greater 

^  Memoirs  of  the  American  Academy  of  Arts  and  Sciences.  Boston.  Vol.  6.  See 
Seqaoia  and  its  History,  American  Naturalist,  October,  1872,  pp.  589,  590. 

'  On  the  Distribution  of  Californian  Moths.  By  A.  S.  Packard,  Jr.  American 
Naturalist,  August,  1873,  and  Proceedings  of  the  Boston  Society  for  May,  1873. 
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importance  in  the  origin  of  species  than  Darwinians  as  such  seem  willing 
to  admit. 

The  errors  of  detail  in  the  chapters  we  have  read  seem  very  few,  and 
the  wonder  is  that  there  should  not  be  more.  We  notice  that  Phryno- 
tomce,  or  horned  toads,  are  stated  on  one  page  to  exist  in  New  Yoi*k  and 
on  another  in  Florida.  We  are  not  aware  that  the  genus  occurs  east 
of  the  Mississippi  River.  Siredon  is  referred  to  the  family  ProUida^ 
when  it  has  been  shown  by  Dumeril  and  Marsh  to  be  simply  a  larval 
Amblyttoma.  An  attractive  feature  of  the  work  are  the  twenty  .full- 
page  illustrations,  showing  the  chief  forms  of  land  vertebrates  character- 
izing the  subregions.  They  are  drawn  with  skill  and  evident  fidelity^ 
though  the  skunk  on  Plate  XX.  is  not  well  sketched.  Through  the 
courtesy  of  the  American  publishers  our  readers  can  judge  of  the  excel- 
lence of  the  plates  by  a  glance  at  the  two  accompanying  illustrations 
(Figs.  28  and  29).  The  colored  hypsometrical  maps  add  greatly  to  the 
value  of  the  work.  In  that  of  North  America  the  author  colors  yellow 
supposed  desert  tracts  east  of  the  Rocky  Mountains,  which  farmers  iu 
Wyoming  and  Colorado  would  consider  as  reflecting  on  their  possessions, 
and  over  which  herds  of  buffalo  a  few  years  ago  roust  have  grazed  with 
satisfaction. 

In  conclusion  it  may  be  said  that  while  our  author  has  shown  that 
life  has  probably  originated  in  northern  lands,  the  question  still  remains 
to  be  answered,  and  the  problem  will  probably  not  be  solved  for  genera- 
tions. What  caused  the  radical  differences  in  the  life  of  the  several 
continents  ?  The  united  efforts  of  future  palaeontologists  and  biologists 
will  be  concentrated  on  this  task,  and  centuries  hence,  if  we  mistake  not, 
Alfred  R.  Wallace  will  be  regarded  as  the  pioneer  in  the  work. 

Recent  Books  ahd  Pamphlets.  —  The  Naturalist's  Guide  in  collecting  and  pre- 
serving Objects  of  Nataral  History,  with  a  Complete  Catalogue  of  the  Birds  of  East- 
em  Massacbasetts.  By  C.  J.  Maynard.  With  Illastrations  by  E.  L.  Weeks.  Sa- 
lem:  The  NaturalisU' Ag&cy.     1877.     12mo,  pp.  170.    $2.00. 

The  Naturalist's  Directory,  containing  the  Names  of  Naturalists,  Chemists,  Physi- 
cists, and  Meteorologists,  arranged  alphabetically,  with  an  Index  arranged  according 
to  Departments.  By  Samuel  £.  Cassino.  Salem,  Mass  :  The  Naturalists'  Agency. 
1877.    8vo,  pp.  20.    Interleaved. 

Materials  towards  a  Knowledge  of  the  Postembryonal  Development  of  Insects.  Bj 
Prof.  M.  Ganin.     Warsaw.     1876.    4to,  with  plates. 

Biologische  Studien.  Von  Prof.  Ernst  Haeckel.  Zweitcs  Heft :  Stndien  sur  Ga*- 
trssa-Theorie.    Mit  14  tafeln.    Jena.    1877.    8vo,  pp.  99. 

Beitroge  zur  Naturgeschichte  der  Daphnoidcn.  Von  Prof.  August  Weismann. 
Parts  II.-IV.    Leipzig.     1877.    8vo,  pp.  161. 

On  the  Structure  and  Relations  of  the  Alcyonarian  Heliopora  coarulea,  with  some 
Account  of  the  Anatomy  of  a  Species  of  Sarcophy  ton,  Notes  on  the  Structure  of  Spe- 
cies of  the  Genera  Millepora,  Pocillopora,  and  Stylaster,  and  Remarks  oh  the  Affini- 
ties of  Certain  Paleozoic  Corals.  By  H.  N.  Mosely.  (From  the  Philosophical  Trana- 
actionsof  the  Royal  Society.)    London.     1876.    4 to,  pp.  38. 

Proceedings  and  Transactions  of  the  Nova  Scotian  Institute  of  Natural  Science  of 
Halifax,  Nova  Scotia.    IV.  part  2.    1875-76.    8vo. 
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(From  the  Proci^'dingB  of  the  Rojral  Society,  Vol.  xxv.  No.  173  )  With  chart  and 
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Chock  Li«i  of  the  Fishvs  of  the  Freih  Waters  of  North  America.  B/David  8. 
Jordan  and  Ilcrlifrt  E.  Copeland.  (From  the  Bolleiin  of  the  Buffalo  Societj  of  Nat- 
ural Sciences.)     1877.    Sto,  pp.  31. 
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On  Tin:  Passage  of  Plasma  through  Living  Unperforatbd 
Membranes,  bt  M.  Cornu. — The  transfer  of  elaborated  matters  in 
cells  presents  many  difRcalties ;  in  many  cases  osmosis  alone  is  an  inad- 
eqtiate  explanation ;  it  has  been  thought  necessary  to  assume  solution 
and  recom|>o8ition  of  the  substance,  as  in  the  case  of  starch.  Tliat  the 
transfer  of  starch  takes  place  in  this  way  has  been  apparently  admitted 
as  the  result  of  Mer*s  researches.  Does  plasma  pass  in  the  same  way 
throtigh  the  cell  wall,  having  become  first  dissolved?  Cornu  thinks 
that  it  is  transferred  without  solution,  and  bases  his  conclusion  on  his 
study  of  the  germination  of  the  spores  of  one  of  the  Mucedinea;.  In 
this  case  the  plasma  passes  directly  through  the  wall  without  rupturing 
it.  The  details  of  this  most  interesting  observation  are  givi'U  in  Compte$ 
RenduM^  January  15,  1877. 

Phellodkndron.  —  The  list  of  exotic  trees  capable  of  withstanding 
tlie  severities  of  the  New  England  climate  is  not  a  long  one,  and  any 
addition  to  it  is  a  cause  for  congratulation,  especially  when,  as  in  the 
case  of  Phellodendron  Amurense*  the  new-comer  is  extremely  orna- 
mental, and  of  rapid  growth.  Two  plants  of  this  Phellodendron,  raised 
from  seed  in  the  Harvard  Botanic  Garden  many  years  ago,  are  now 
some  fifteen  feet  high,  and  have  flowered  the  past  summer  for  the  first 
time ;  and  as  they  have  been  fully  exposed  during  ten  or  fifteen  years, 
their  hardiness  in  our  climate  would  seem  to  be  beyond  doubt.  The 
flowers  of  Phellodendron  are  dioecious,  but  by  a  piece  of  remarkable 
good  fortune  the  two  plants  bore  flowers  of  the   two  sexes,  and  an 

>  Conducted  bj  PaoF.  G.  L.  Goodalb. 
*  Rupart  and  Mmxioi.,  Fl.  Amu.  t.  4. 
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abundant  supply  of  seed  has  been  secured.  PheUodendron  Amurense  is 
a  native  of  Manchuria,  where,  according  to  Maximonicz,  it  becomes  a 
handsome,  thick-leaved  tree,  fifty  feet  high,  and  with  a  trunk  a  foot  in 
diameter.  It  occurs  also  in  Japan,  where  a  second  species  has  been  de- 
tected. 

PheUodendron  can  be  characterized  by  its  corky  bark ;  opposite,  un- 
equally pinnate  leaves ;  oblong,  lanceolate,  acuminate,  sharply  serrate 
leaflets ;  small,  green,  dicecious  flowers,  borne  at  the  extremity  of  the 
branches  in  loose  corymbs ;  and  by  its  five  seeders,  black,  odoriferoo8| 
pea-shaped  drupes,  with  flattened  seeds,  which  in  our  species  are  two 
lines  long,  and  covered  with  a  shining  black  testa. 

Its  nearest  North  American  allies  are  Ptelea  and  XanUioxylum. — 
C.  S.  Sargent. 

Modification  of  the  Glumes  of  Grasses  depending  on  thk 
Sex  of  the  Flowers.  —  Fournier  gives  as  the  result  of  his  study 
of  the  grasses  of  Mexico  the  following  statement :  Among  grasses  with 
separated  sexes,  the  female  flowers  differ  very  little,  if  at  all,  as  re- 
gards the  situation  or  form  of  the  floral  envelopes,  when  the  sexes  are 
borne  on  different  plants  ;  but  when  the  plant  is  monoecious  'the  glumes 
of  the  two  sexes  are  widely  different.  These  differences  are  most 
marked  in  certain  genera  of  Chloridese,  normally  dioecious  and  acci- 
dentally monoecious.  The  grass  described  by  Engelmann  under  the 
name  Buchloe  dactyloides  is  a  curious  example  in  point.  Beside  this  is 
now  placed  Opizia  stolonifera,  of  which  Presl  had  seen  only  the  female 
plant  Although  the  female  flowers  of  these  plants  differ  very  widely, 
their  male  plants  resemble  each  other  so  much  that  they  have  been  put 
in  the  same  genus.  Casiostega  humilis  is  the  male  form  of  Buchloe^ 
and  C,  anomala  is  the  male  form  of  Opizia, 

Living  and  Fossil  Oaks  of  £urope  compared  by  De  Saporta. 
—  Before  the  end  of  the  Miocene,  Europe  possessed  oaks  which  closely 
resembled  Quercus  Cerris.  They  had  cupules  of  the  same  kind  as  the 
one  now  living,  and  the  fruit  matured  in  the  second  year.  Three  species 
in  Auvergne  belonged  to  the  type  of  Quercus  JRohur,  and  ^^  did  not  diflTer 
from  the  forms  of  this  group  more  than  these  forms  differ  from  one  an- 
other." Quercus  pedunculaia,  sessilijiora,  and  pubescens  are  relatively 
recent.  In  the  middle  of  France,  at  least,  these  races  have  been  pre- 
ceded by  other  oaks,  which  have  since  partly  disappeared  and  partly 
have  been  confined  to  a  region  farther  south.  On  the  other  hand, 
species  which  now  occupy  ouly  limited  stations  where  they  are  threat- 
ened with  extinction,  like  Quercus  Cerris  in  France,  appear  to  have  had 
direct  representatives  there  at  an  epoch  relatively  remote. 

Absorption  of  Carbonic  Acid  by  the  Vegetable  Cell  Wall, 
BY  Professor  Bohm,  of  Vienna. —  Carbonic  acid  is  atmospheric  air, 
absorbed  not  only  by  the  contents  of  green  cells  but  by  the  cell  walls 
themselves.     Branches  dried  at  100^  C.  absorb  more  carbonic  acid  than 
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fresh  twigR.  Hut  while  in  the  latter  the  absorbed  gmi  can  be  driven  off 
tolerably  ra|>idly  by  oxygen,  hydrogen,  or  nitrogen,  this  happens  in  the 
first  just  as  in  thr  case  of  carbon,  only  more  slowly.** 

Botanical  Notp.s  from  Rkcent  Pkriodicala. —  Flora.  Batalin, 
Mechanism  of  the  Movements  in  Insect- Eating  Plants  (not  yet  finished). 
Dr.  Colakovsky,  On  the  Morphological  Structure  of  Vineetoxicum  and 
AtcUpiat.  A.  Poulsen,  The  Occurrence  of  Crystals  surrounded  by 
Cellulose  (RosanofTs  crystals  detected  in  the  leaf  stalks  of  many  Le- 
guminoHflp). 

Jiotanische  Zeituftg,  1877,  No.  1.  Dr.  DeVries,  On  the  Extension 
of  Growing  Vegetable  Cells  by  Turgescence.  V.  Waldheim,  A  Fun- 
gus on  Rumex.  Nos.  2  and  3,  Heyerinck,  On  Galls.  No.  4,  Jack,  On 
£uro|iean  Ilepatica*.  ContinutMi  in  No.  5.  Dingier,  On  Lathrma 
rhodippea. 

ZOOLOOY. 

The  Common  Ckab  (CARt^iNud  m(Enas)  at  the  Hawaiian  Islands. 
—  I  desire  to  direct  attention  to  the  crustacean  genus  Carrmut^  of  which 
there  is  but  a  single  species,  mttnat.  In  1873  tht*  writer  obtained  a 
sfK'cinien  from  tho  Hawaiian  Islands.  This  is  the  first  well-authenti- 
cated instance,  to  his  knowle<]ge,  where  the  species  is  recorded  as  com- 
ing from  Pacific  ro<;i<>ns.  In  the  Mus4'um  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  there  is  a  sjjecimen  lalteled  from  Australia, 
with  an  interrogation  mark.  It  is  found  along  the  whole  coast  of 
Europe,  from  the  Italtic  t<»  the  Mediterranean;  it  is  e<]ually  common 
and  as  widely  distribute<l  along  our  Atlantic  coast.  Heller  re]M>rts  hav- 
ing found  the  s|>ecieH  on  the  eastern  coast  of  South  America,  and  it  has 
lik<*wisc  lK*en  obtaiiie<l  fn»in  the  Re«l  Sea;  and  now  the  Pacific  Islands 
are  add<'<l  as  u  habitat.  In  the  latter  region,  however,  it  cannot  be  very 
common,  as  it  has  eludtni  research  up  to  the  time  mentione<l,  notwith- 
standing the  fart  that  these  islands  have  lieen  pretty  thoroughly  ran- 
sacked for  this  kind  of  life.  It  mav,  however,  be  considered  as  (*osmo- 
politan,  as  having  a  wider  range  than  any  other  known  species  of  crab. 

What  is  particularly  interesting  in  connection  with  its  wide  distribu- 
tion is  the  identity  of  the  species  wherever  found.  Very  slight  differ- 
ences can  l)e  obM*rvetl  in  the  specimens  coming  from  these  widely  sep- 
arated localities.  The  ditfertMices  are  not  sufficient  to  constitute  distinct 
sfiecies ;  at  the  nK>st  they  would  only  form  varieties.  Careinologists 
have  agree<l,  h<»W4*ver,  to  ignore  the  slight  geographical  variations  and 
to  designate  them  all  by  the  same  name. 

The  difft*reiice  <!(iiisists  princi|>a]ly  in  the  extent  of  the  granulations 

on  the  surface  of  the  carapace,  and   in  the  prominence  of  the  front. 

Our  Atlantic-coast  crab  differs  from  the  Europe^in  in  having  the  sur&oe 

more  granular,  and  the  t4*eth  of  the  front  somewhat  more  prominent ; 

in  the  Pacific  specimen  the  granulations  are  larger,  and  the  front  more 

projecting  when  com|>ared  with  the  former.     It  will  be  observed  that 
VOL.  zi.  —  vo.  i.  IS 
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the  changes  increase  in  intensity  as  we  travel  westward.  I  do  not  know 
how  these  facts  would  hold  through  a  large  series  of  specimens ;  I  have 
had  an  opportunity  of  comparison  only  with  a  limited  number  of  speci- 
mens. The  wide  distribution  of  the  crab,  as  is  the  case  with  all  other 
forms  of  life  similarly  diffused,  has  had  a  tendency  to  preserve  the 
species  intact  and  to  prevent  a  wide  divergence  from  the  primitive  type. 
Those  natural  climatic  laws  which  operate  with  the  greatest  intensity  on 
those  forms  which  are  confined  to  restricted  habitats  are  in  this  case 
inoperative.  —  Thos.  H.  Streets,  M.  D.,  U.  S.  N. 

Note  on  the  Deformed  Antler  of  a  Deer.  —  Dr.  W.  J.  Hoff- 
man, of  Reading,  Pa.,  sends  me  the  accompanying  figure  and  description 
of  a  malformation  of  the  antler  of  a  deer,  probably  a  variety  of  Cariactu 
Virginiantis*  The  specimen  is  said  to  have  been  obtained  in  California 
some  years  ago,  and  is  now  in  the  possession  of  a  gunsmith  in  Beading. 


(Pio.  80.)  DEFORMED  ANTLER  OF  A  DEER. 

The  figure  is  taken  from  the  right  antler,  viewed  in  position  to  occasion 
the  least  foreshortening  of  the  supernumerary  tine.  It  is  drawn  on  a  scale 
of  one-tenth.  The  tips  of  the  extra  prongs  are  about  twenty-six  inches 
apart ;  distance  between  their  bases,  twenty-two  inches.  Althoogh  che 
various  malformations  of  antlers  are  almost  endless,  yet  each  one  has  its 
own  interest  as  an  item  in  the  history  of  the  subject ;  and  the  facility  of 
pictorial  illustration  of  this  class  of  objects  renders  extended  descrip- 
tion unnecessary.  —  Elliott  Coues. 

The  Black  Squirrel.  —  A  female  specimen  of  this  species  (SciU" 
rus  niger)  of  the  exact  color  of  the  mink,  the  tail  hairs  light  ochrebh  at 
the  ends,  was  shot  at  Rodney,  C.  W.,  October  20th,  by  Mr.  James  Dela- 
ney,  of  Buffalo.  The  specimen  is  in  the  collection  of  the  Buffiilo  Soci- 
ety of  Natural  Sciences,  and  it  is  remarkable  for  its  extraordinary  color, 
which  is  precisely  that  of  the  mink  instead  of  the  usual  black  of  the 
species.  —  A.  R.  Grote. 


I 
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Tub  Ravkn  ani>  thii  Sooit  Tebk  im  Willumstowk,  Mas*. — 
Same  time  nuce  1  kecured  here  k  Bne  specimen  of  tbr  AmBrican  mvMi 
(l^rciHntmi'rariu  iUrtram),  thn  flrcl  of  iU  ■pecicB,  #0  fiir  u  I  know, 
that  ha*  Ihwh  captur««l  in  Ihii  repan-  Alio  last  September  I  (ecunNl 
here  a  fotid  upt-eimtio  of  the  tooiy  i«ni  (SUna  /uliffinoia  Umolin) 
which,  anwrtling  to  Lawmice,  ban  it«  habitat  in  ihc  latitaiio  of  Flurida 
■nil  T«iai.  It  nu  kilkil  nonr  thn  IIoomc  River.  —  Sakbobn  Tennet. 
PAirruLiTT  or  Whitk  BuTTKHri.iii»  rtju  Whitr  Flowers. — 
On  a  Scplcinbrr  afternuoa  I  ob«erv<<d  in  a  field  where  a  low  white  uter 
and  a  common  goldcn-riMl  (.Solidsf^o)  wera  abnndant,  twelve  Rurapean 
cabbttgB  butlc-rflieii  (/V«ri'(  raptr)  fly  directly  to  lb«  l«u  coiikplcuouB  but 
while  uier,  ami  invariably  paai  by  the  yellow  flower*  of  the  golden.rod. 
On  a  following  day,  hownvcr,  the  while  cabbage  butterflioH  oii  thn  tame 
■pot  wera  se«n  oi-casiuiially  la  visit  the  gcilden-rod,  hut  with  an  ovidnit 
iwrtiklity  for  the  white  astom.  On  ibo  other  haml,  the  yellow  lulpbur 
butterfly  (Colias phUodiet)  viiited  tbo  flonen  of  tlie  guhlen-rod  much 
otleiier  tlian  thuw  of  the  aster.  —  A.  S.  Fackabd.  Jb. 

TuE   1'hknoheka  of  DloEsTioN   IN  THE  CocKROACH.  —  In  a  late 
paper  on  ihia  eiibjcet  Prof.  Felis  I'latrau  conclude*  tliat  tlie  food  after 
beiug  *w>tlawe<l  nixumulates  in  the  crop,  where  it  ia  aeted  upon  by  the 
aaUvary  Huid,  which  it   usually  alludiue.     There  the  starchy  substanoea 
are  traiuformed   into  gilucoso  i  iliis  first  product  of  digntion  is  here  bIh 
sorbeil,  and  is  not  met  with  in  the  rest  of  the  digestive  canal.     The  *nlv-    . 
uLu-  Bpiiamtus,  whirh  does  not  play  tho  r6]e  of  ■  triturating  orguti,  »!•    I 
lows  small  quantitiei  of  ihn  maitvr  in  procow  of  digestluu   to  ()a*s  into    ] 
tlw  middle  inluttue  of  limited  ntpodty. 

This  median  ioteetiue,  or  stomach,  as  it  is  usually  called,  receive*  the 
ragar  secreted  by  light  glandular  c^oe,  the  ingur  being  ordinarily  allut- 
line.  never  acid,  ueulraliiiug  the  addily  a*  ilieeouteutJ  of  the  crop  grad- 
ually increase,  trauiforming  the  olbuiuinaida  into  bodies  soluble  and  ■•• 
■imilable,  analogous  to  peptones,  and  emulsionising  the  fatty  portions. 

Finally,  in  the  lemiiiial  part  of  the  intestine  are  nruuitdd  the  rotidaea  i 
of  the  work  of  digestion,  and  the  M-jrrelions  of  the  Malpighiaii  tubeSa  J 
which  are  purely  urinary  in  tliuir  nature.  Thtae  researches  compleia  I 
and  confirm  throughout  the  results  of  I'lateau's  former  investigations  on  I 
the  digestion  of  insects,  published  in  1874. 

Thb  Papkb  Aroonai't  i.'aitukki>  at  \jOitn  Bkancii,  N.  J.  —  Some 
liUJe  whOo  ago  a  Ikhermau  caught  a  strange  objcet.  and   broc^hl  It  oo    i 
slioro.    It  was  the  fioper  nautilus,  the  fitvt  lime,  probably,  this  niiimul  has   I 
ever  come  so  far  north.     Dr.  Chattle  made  proposals  to  have  it  xcnt  lo 
Dr.  Ijocitwood,  which   olicilfd  a  promise  to  that  effecL     Itut  an  enteiT-   | 
prising  genioa  gut  bold  of  the  fisherman,  and  the  noitdewript  was  put  is 
a  tub  of  water  and  shown  up  at  twenty-five  cent*  a  head.    The  animal 
was  Bi  last  thrown  awaj.  —  JAximonM  Demuttml, 

The  above  ocotrrod  in  August  last,  while  I  was  out  of  the  State.    On   I 
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my  return,  to  my  great  grief,  I  learned  that  the  Bpeeimen  had  been  wan- 
tonly lost.  My  informant  in  the  matter  is  Dr.  T.  G.  Chattle,  of  Long 
Branch,  a  gentleman  of  generous  cultare,  and  good  observing  ability. 
From  his  description  I  am  satisfied  it  was  an  Argonauta^  and  very  likely, 
though  we  may  not  be  positive,  the  species  was  A,  gondola.  The  animal 
was  kept  alive  eight  or  nine  days.  Sometimes  it  displayed  its  arms  in  a 
feeble  attempt  to  swim  in  its  narrow  confinement.  Is  not  this  the  first 
instance  of  a  capture  so  far  north  ?  Query,  did  this  ancient  mariner  of 
the  poets  take  it  into  its  head  to  get  into  the  Gulf  Stream,  and  make  us 
from  its  old-time  seclusion,  as  some  other  folks  have  done,  a  centennial 

visit  ?  —  S.  LOCKWOOD. 

A  Flight  of  Butterflies. —  About  the  first  of  October,  while 
seated  with  a  friend  on  the  top  of  '*  Pegan  Hill,"  an  elevation  of  some 
four  hundred  feet,  our  attention  was  attracted  to  a  continuous  line  of 
passing  butterflies  fiying  in  a  direct  course  towards  the  south,  and  at  the 
height  of  thirty  or  forty  feet  above  our  heads.  The  day  was  warm  and 
summer-like,  with  no  wind  to  disturb  the  fiight  of  the  butterflies,  which  was 
remarkably  steady  and  even,  like  the  flight  of  migrating  birds,  and  very 
unlike  the  usual  zigzag  movement  of  butterflies.  We  watched  them  for 
nearly  an  hour  as  they  appeared  in  view  from  the  north  and  moved  steadily 
onward  towards  the  south.  Sometimes  they  appeared  singly,  sometimes 
in  groups  of  three  or  four,  but  oftener  in  pairs,  and  flying  six  or  eight  feet 
apart.  Being  anxious  to  obtain  a  specimen,  that  the  species  might  be 
determined,  we  made  several  vain  attempts  to  bring  one  down  by  send- 
ing our  walking-sticks  after  them.  This  put  them  in  great  confiision, 
entirely  breaking  up  their  line  of  march,  and  causing  them  to  dodge 
rapidly  to  the  right  and  left,  and  frequently  to  drop  down  several  feet ; 
although  they  continued  on  at  the  same  rate  of  speed,  they  seemed  un- 
able to  regain  their  former  even  flight,  but  kept  up  this  zigzag  motion 
till  lost  sight  of  in  the  distance.  They  were  apparently  one  of  our 
largest  species,  and  were  visible  at  least  one  eighth  of  a  mile  as  they 
appeared  in  sight ;  it  seems  an  important  fact  that  they  did  not  change 
their  altitude  in  passing  over  the  hill.  We  also  noticed  when  descending 
the  hill  towards  the  north  that  they  were  flying  at  the  same  level  till  we 
were  so  far  below  them  that  they  appeared  but  mere  specks  in  the  air 
above  our  heads,  and  before  we  had  reached  the  plains  below  we  had 
entirely  lost  sight  of  them.  There  was  no  reason  to  suppose  that  the 
butterflies  changed  their  course  in  order  to  pass  over  this  hill,  or  that 
the  flight  did  not  extend  over  the  surrounding  country.  Having  never 
seen  any  notice  of  the  migration  of  butterflies  or  their  movement  en 
masse,  it  occurred  to  me  that  the  phenomenon  might  happen  annually, 
but  at  such  a  height  as  to  pass  unobserved.  The  butterflies  were  of 
large  size  and  of  a  dark-brown  color,  but  too  distant  to  enable  us  to  de- 
termine their  markings.  —  Wh.  Edwards,  South  Natick,  Mass. 

The  preceding  sketch,  received  from  a  correspondent,  describes  one 


1877.] 


Amtknpptogf. 


I 


I 


moni  inManev  of  the  rarHj  otMorrad  migntion*  oF  bnttorflinn.  and  la  ' 
priulml  in  tha  liopti  of  ilnwmi^  forth  oocouulii  of  •imtlnr  obsert  atiunia 
II  k  of  eonne  ImpoMitile  tu  ideutify  iho  bultarfljr  totso  by  \ii.  t^wanla, 
bat  Ui«  •wmrmiiig  babiu  and  lofty,  eailiug  lligbt  of  Danaida  Plnippm* 
»«rjr  natDrally  •uggc'L  ihiit  common  iiurcL  Th-jrc  aro  only  iwo  iitb«r 
oommoD  dark-nnlurHl  bullcj'tlii!*  wlii<:h  would  he  »u*]iect«d  of  moving  in 
•nch  migratory  iirarmt,  Vattetta  enrdai  and  Bugonia  j-album,  and  ihoir 
flight  would  be  diflerent  fh>m  thai  deacribnd  by  Mr.  Edirardi.  In* 
luucoa  of  the  pMurlo-migralioii  of  Vantua  cardui  hnva  been  roMinlid 
in  £uiti|Mi,*  and  of  a  niirdni  of  Kogonia  {R.  Caiifomifa)  dnxily  allied 
lo  Kj-aibum.  in  Americn  (by  Dr.  Belir  i  I'roc.  Calif.  Aoid.  Scl<-nt«i,  lit. 
124).  It  haa  bc«a  suggeire^I  llmt  the«t  oocaaional  mov«ii)eni«  anion{[ 
boUwfliw.  wliich  hav«  been  obnxrvnil,  eapedally  in  the  tro|iic»,  in  levrral 
geiMf*  of  the  lugur  fonua.  migbt  Lw  (!xplaine<l  by  a  tcardiy  of  Uio  food- 
[dani  of  llio  caUrrpilUr.  u{>oii  which  (be  fi-male  layi  iu  <>g^  •  hot  thii 
wobU  Bcarculy  lie  ap{>licabl(s  to  Vitnit*a  eardmi,  lioce  thixltea  and  mal* 
Iowa  —  the  food-plant  of  iht:  larva  —  are  abumlani  and  wiiin^prtad 
wiwd*.  It  would  be  well  hi  obMTving  kuuIi  moving  nwariui  V*  ooUeet 
aa  large  a  Dumber  of  bulLerlliei  at  pouible  and  deiennine  the  aox  of 
(iad>  individuai  and  the  C"ro|iamlive  maturily  of  the  egga. 

It  iMy  be  atld«d.  liial  whtui  tlieM  obnarvalioua  of  Ur.  Edward*  were 

ra«d  be(br«  a  nieetinf:  of  ibo  Natural  HiUory  Society  of  Ikwion,  Mr.  IL 

P.  Mann  aUted  that  he  otioe  obwrvtMl  in   Braiil  a  liniilar  flight  of  a 

•pedeaof  CWti  or  an  allied  genua.  —  Saudel  II.  ScroPKit. 

AnTHBOFOLOar. 

AamaoroLUQicAL  News.  —  The  moat  thorough  and  luooeaafiil 
archeologkal  work  done  on  Amori«an  toil  in  the  laat  two  yn>»  it  tliat 
of  Mr.  Paul  Schuniaclicr  iu  thn  Kjhkkonmiiddingi  and  gravea  of  the  ex- 
linct  race*  of  thn  Santa  Karbara  Ulotidi  and  the  munland.  Tlie  ialaudi 
psamiued  were  Sau  Miguel.  Santa  Crus,  Sau  Niculat,  Saiila  Uarbara, 
lUid  Suuta  Caiaiiiiu.  The  munlaod  eiarolned  wa*  tho  roaat  rogiou  of 
Santa  Itarbara  and  San  Luia  Obiipo  countiea,  moat  eapn^ially  that  i>o^ 
lion  in  the  vidoity  of  Point  Sal.  TIte  KjukkenmOddiugi  are  found 
wlierover  aaudy  ground  eiista.  The  dcpouu  iu  tbeM  heap*  are  »«  much 
flspoaed  to  the  driving  wiuda  thai  mauy  of  tlie  objecta  of  intereat  hara 
bew  lai<l  ban  and  carried  off  by  caaual  vtiiton.  The  mom  winda  wliicfc 
deaods  the  ahell  heaps  alto  eipoae  the  large  whalo'a  banc*  which  were  < 
naad  bf  the  former  inhabitauLa  to  aspanUc  the  budica  in  tlio  wdl-fUled* 
gTavea,  and  in  thia  way  snrvo  a*  reritabla  Lowibalonca  tu  mark  their  ailea. 
ilr.  Sohumadier  opened  aeveral  of  thoae  andent  aopuldirna  and  latJt. 
tlMrafrou  ofer  a  thoUMud  akaletona,  atid  with  thrm  many  articliv  of 
ornaiBeal  or  oaa.  The  bodioa  wvrn  buritsil  frum  ihrre  to  un  fe«t  uodor 
linuod,  and  aometimea  from  three  io6vedMi>;  hut  ii  ia  oTidont  fniin 
^^H  >  8m  AMarican  HainnlUt,  x.  810.  | 
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diftarbed  ooDdidon  of  nuuiT  skeletons  that  the  borials  were  not  all 
made  at  the  same  time.  Most  of  these  cemeteries  are  in  the  Kjokken- 
modding^  themselres,  because  the  soil  of  these  heaps  b  the  only  place 
which  is  not  too  hard  for  the  aboriginal  wooden  spade,  and  is  jet  suffi- 
ciently firm  to  allow  the  digging  of  a  pit.  In  connection  with  these  dig- 
ging sticks,  Mr.  Schamacher  makes  a  rerj  ingenious  obserration  con- 
cerning the  great  quantities  of  stone  rings,  or  *'  doughnuts,"  which  are 
found  here.  From  the  testimony  of  an  old  raquero  he  was  led  to  be- 
lieire  tliem  to  have  been  designed  to  give  weight  to  the  spading  stick. 
Among  the  many  interesting  objects  of  industry  found,  the  mortars  and 
pestles  hold  the  first  place.  The  fishing  tackle  comes  next.  Mr.  Schu- 
macher was  so  fortunate  as  to  secure  a  full  set  of  shell  fish-hooks,  and 
tools  for  making  them,  so  as  to  illustrate  the  whole  process.  The  shell 
ornaments  and  other  burial  deposits  form  a  collection  which  must  be  seen 
in  order  to  be  appreciated. 

Mr.  Moses  Strong,  Assistant  State  Geologist  of  Wisconsin,  has  made 
a  very  extensive  survey  of  the  prehistoric  mounds  of  Grant  County  in 
that  State.  These  mounds  are  similar  in  all  respects  to  those  reported 
by  Mr.  I.  A.  Lapham  in  the  seventh  volume  of  the  Smithsonian  Con- 
tributions. 

Quite  a  lively  discussion  has  sprung  up  in  the  Academy  for  September 
23d,  et  seq.,  around  the  assertion  of  Professor  Mahafiy  that  cats  were 
domestic  animals  among  the  Greeks,  basing  bis  belief  upon  the  occur- 
rence of  the  word  yoA^  in  Aristophanes  and  other  Greek  writers.  The 
question  of  the  existence  of  domestic  cats  in  Greece  is  discussed  by  Sir  6. 
Cornwall  Lewis  (Notes  and  Queries,  1859,  page  261).  The  subject  is 
also  treated  by  Professor  Rolleston  in  a  paper  entitled.  On  the  Domestic 
CatM,  Felii  domesticut  and  Mugtela  Foina^  of  Ancient  and  Modern 
Times,  in  the  Journal  of  Anatomy  and  Phyiiology,  November,  1867. 
The  ya\€rj,  or  yaA^,  then,  was  one  of  the  MusielttUB,  or  martens,  and  the 
domestic  cat  was  not  known  outside  of  Egypt  before  the  Christian  era. 
Mr.  Mahaify  gracefully  acknowledges  the  correction. 

In  the  Geographical  Magazine  for  October,  Mr.  E.  G.  Ravenstein 
publishes  a  series  of  maps  of  the  part  of  Eastern  Europe  occupied  by 
the  Turks,  showing  (1)  Political  Divisions ;  (2)  Density  of  the  Popu- 
lation ;  (3)  Mohammedans  ;  (4)  Nationalities.  The  author  also  reyiews 
the  history  of  that  part  of  Europe  overrun  by  the  Turks. 

Mr.  A.  H.  Sayco  reviews  very  favorably,  with  some  slight  criticisms, 
in  Academy  for  October  14th,  four  very  important  works  on  Oriental 
Archaeology :  An  Archaic  Dictionary,  W.  R.  Cooper  (London :  Baysted 
and  Sons,  1876)  ;  Cory's  Ancient  Fragments.  New  and  enlarged  edition, 
E.  R.  Hodges  (London :  Reeves  and  Turner,  1876) ;  Dates  and  Data 
relating  to  Religious  Anthropology  and  Biblical  Archaeology  (London  : 
Trtibner  &  Co.,  1876)  ;  and  Ilistoire  ancienne  des  Peuples  de  TOrient, 
2nde  Edition.     Par  G.  Maspero  (Paris:  Hachette  et  Cie.,  1876).     The 
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first  of  th(*se  works  is  an  attompt  to  do  for  Egypt  ami  Assyria  what 
I^mpriorc  has  doiu*  for  Greoce  and  Rome.  The  second  work  mentioned 
is  an  impruve<l  reprint  of  Cory's  maj^nificent  design  of  bringing  together 
all  the  scraps  of  rlashical  literature  that  bear  u|)on  the  history  and  an- 
tiquity of  the  ancient  East. 

In  the  thini  work,  the  anonymous  author  **  arranges  in  consecutive 
order,  under  spi'citic  dateH,  some  of  the  results  of  recent  n^searches  on 
prehistorical  and  Biblical  archaeology  and  comimrativo  mythology,  with 
the  view  of  attempting  to  furnish  trustworthy  materials  for  the  study  of 
religious  anthropology*"  Of  the  last-men tione<l  work  Mr.  Sayce  says, 
^  The  work  is  Kiniply  indisfien^able  for  all  who  winh  to  have  some  ac- 
quaintance with  the  subject." 

In  the  Contemjwrary  Jirn'ew  of  April.  Mr.  Sayco  discusses  the  jelly- 
fish theory  of  language.  The  principal  feature  in  this  th(H>ry  is  the 
belief  that  the  seiiteniHS  is  the  fundamental  unit,  and  that  words,  espe- 
cially **al)6truct  and  general  terms,  art*  (inly  short-hand  notes,  in  which 
we  sum  up  the  results  of  our  analytical  processes.**  —  O.  T.  Mason. 

GEOLOGY  AND  PAIJB019T0L0GY. 

TiiK  Trknton  Limehtonk  at  M1NNKAPOLI8.  —  The  Trenton  lime- 
stone in  the  vicinity  of  MiiineafioIiH  presents  many  features  of  interest 
both  to  the  student  of  science  anil  the  simply  commercial  obiterver.  The 
value  whirh  it  po^t^'Siu's  as  the  sup|K>rt  of  our  niagnifii*ent  water-power 
is  Kutficiently  well  known  and  appreciateii.  But  to  the  student  it  is  of 
interest  on  nctrount  of  its  a(*cessibility  and  the  varie<l  forms  of  lift*  which 
are  pn^*rv«'<l  in  it.  lit'Iow  are  given  a  few  notes  u|K>n  some  of  the 
many  fossils  whi«*h  have  l)een  broken  from  the  massive  escarpments  that 
overlook  tin*  Mississippi  lielow  the  fall.  Two  imfMtrtant  divisions  may 
be  seen  in  the  rock  wliirli  are  nt^arly  equal  in  thickness.  Th(*  up|)er 
being  crystalline  the  lower  more  firm,  and  better  adaptcHl  for  buihling 
purp<M(es.  Both  an^  sunnounU'<l  by  a  thin  layer  of  shale  of  varying 
thick n«*ss.  The  total  height  of  these  in  a  vertical  section  is  forty  feet  in 
round  numbers,  but  it  lies  an  equal  distance  above  the  river-bed,  being 
support4*4l  by  the  St.  IVter  sandhtone. 

It  is  int(*resting  to  notice  that  the  hiwer  or  building  rock  is  not  as  de- 
void of  fo>HilH  as  has  lM*en  somewhat  generally  hUp|M>stH].  There  seems 
to  be  g04»d  rt.*a>«on  to  b<*li(*ve  that  life  was  at  legist  as  abundant  at  the 
period  when  these  rocks  were  de|K>sited  as  in  the  succeeding  one.  The 
n>ason  the  fossils  in  the  lower  rock  have  lieen  overlooke<l  is  obvious  on 
a  c:in*ful  study  of  the  rocks.  The  up|>er  is  quite  cryst^iUine  and  the 
fossils  firt*M?rv«Nl  are  almost  entirely  in  the  form  of  casts;  these  are  loose 
and  easily  broken  from  the  rook  ;  th(*y  art*  also  gt*ni'rally  ("olored  by  iron, 
mhirli  is  seldom  the  case  in  the  lower  lavcrr^. 

Though  it  is  tnie  that  tliey  have  l>een  to  a  great  extent  destroy e<1,  yet 
by  a  careful  manipulation  of  the  building  rock  many  curious  forms  are 
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brought  to  light  and  they  will  be  found  much  more  perfect  than  those 
of  the  crystalline  rock.  In  one  locality  CyrtolUe$  compresgus  (Con.) 
seems  almost  to  form  the  basis  of  the  stone.  So  abundant  is  it  that  a 
fragment  could  not  be  broken  out  without  bringing  to  light  some  portion 
of  a  shell.  ChtBtetes  lycaperdon  H.  is  also  abundant,  universally  ap- 
pearing on  weathered  surfaces  in  connection  with  Escharopora  recta  H., 
Stictopora  acuta  H.,  and  other  corals  of  a  like  nature,  and  crinoidal  stems. 
ChcBtetei  is  detected  in  the  body  of  the  rock  only  by  the  diverging 
canals  seen  in  a  longitudinal  section.  The  curious  glabellas  of  liotelus 
laicetms,  or  a  related  trilobite,  is  often  seen  in  connection  with  fragment- 
ary remains  of  other  crustaceans.  The  textile  markings  of  Straphomena 
jUotexta  H.  and  the  rays  upon  the  shell  of  S.  altemata  H.  are  well  pre- 
served, while  in  the  upper  layers  only  casts  of  a  very  imperfect  kind 
were  seen.  Many  other  brachiopods  are  quite  abuQdant,  as  RhyneoneUa 
capax  Con.,  Orihis  testudinaria  Dal.,  Strophomena  deltoidea  H.,  etc 
Orthis  subquadrata  II.,  is  not  uncommon,  I  think,  in  both  layers.  Lin- 
gular have  been  found  throughout  the  serie:',  Lingula  quadrata  and  forms 
which  may  prove  to  be  juvenal  and  distorted  specimens  of  the  same. 
Among  gasteropods  the  Trenton  limestone  here  is  found  to  contain 
Pleurotomaria  lenticularis  II.,  P,  subconica  H.,  P,  suUilistriata  H., 
common  to  both  divisions.  With  regard  to  the  last,  a  ^ecimen  of  this 
species  which  Professor  Hall  mentions  as  having  been  found  only  in  the 
concretionary  beds  of  Trenton  at  Watertown,  N.  Y.,  was  found  in  the 
upper  layers  at  Minneapolis,  the  size  corresponding  with  that  of  the 
largest  seen  by  Professor  Hall.  Pleurotomaria  umhilicaia  H.  is  exceed- 
ingly abundant  in  the  upper  rock  and  a  supposed  cast  of  MurchUonia 
gracilis  was  broken  from  the  same  horizon  as  Oyrtolites  compressus. 

The  shale  on  weathering  leaves  well-preserved  shells  and  corals  which 
appear  almost  as  perfect  as  though  collected  from  their  native  waters, 
particularly  Chcetetes,  Rhynconulla,  and  sections  of  crinoid  stems  in  great 
variety. 

Lamellibranchs  are  not  wanting  in  all  portions,  the  following  having 
been  noticed :  Edmondia  s^ubangulata  H.  (one  specimen).  E.  sub~ 
truncata  H.  (very  abundant  but  quite  variable  in  form.  Casts  alone 
have  been  found.)  Nucula  levala  H.,  as  well  as  several  as  yet  not 
determined. —  C.  L.  Herriok. 

WniTEAVEs'  Mesozoic  Fossils  of  British  Columbia. —  The 
fossils  described  and  figured  in  this  report  of  Mr.  J.  F.  Whiteaves,  palae- 
ontologist to  the  Geological  Survey  of  Canada,  are  mostly  cephalopods, 
particularly  Ammonites  from  the  coal-bearing  rocks  of  the  Queen  Char- 
lotte Islands.  The  author  states  that  ''  what  little  direct  and  positive 
evidence  is  at  present  afforded  by  the  fossils  from  the  Queen  Charlotte 
Islands  is  in  favor  of  their  being  referred  to  the  Cretaceous  period." 
Again  he  says  more  explicitly  on  page  91,  *^  While,  on  the  one  hand,  the 
fossils  described  in  these  pages  show  that  the  probable  geological  posi- 
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tion  of  the  boU  whkh  Douuiued  diem  {■  Dear  the  but  »f  thn  laver  ^ 
Crebuwous  formation,  or  U)|>  of  the  ttii|>er  JarsMic,  (hey  iir«  iiKulTidciit 
to  nurk  Uift  doAuiiR  horixon  to  which  Uiv  *cri«*  nhoulil  tw  mfcrred.     It 
it  •affldnutlj  nbvioui   th*t  thi>y  exhibit  *  bimding  of  iho  lifo  of  iha 
CtcUcmiui  |Mr|iMl  with  that  of  the  Junuuic." 

Ri»iiNaKHV  Fu«tiiL  CoitALS  OP  MicniaAN.  —  Thii  ii  a  tre«tlie  an  , 
the  iniligwnoun  fniwil  coral*  of  Michij^n,  fonnin);  lh«  ))ala<onto1ogr  of 
tho  lt«pon>  on  thd  (iMtiog^  at  tha  I^wer  Pvnin«ata  of  Mirhigaii.  Th« 
valne  of  the  wurk  J*  i;really  enhanced  Uy  tha  large  numb«r  of  ricellcnt 
pbotoitniphic  ll^r<<>.  prititixl  by  the  Alberlotype  procMs.  There  an 
fUtjr-fiTD  plntr*.  rach  iMiially  containing  four  fignrct.  A  good  many  new 
•p(<dM  are  darribmJ,  and  the  wnrk  bears  evidence  of  otre  io  ita  pntpa- 
ratioM. 

OEOQBAFHT  AHD  £XPU>BATIOir. 

GKOCRAi-nicAt.  I'lwiiitRsa  IN  It^TO."  —  The  geographical  feature  of 
the  put  year  hat  bi-Mii  tho  iiicreiuiod  interest  shown  in  the  enlargement 
of  geo):m{ihieal  ki)unl«]gii,  not  only  by  the  invt-itigatloiis  and  explon- 
tioni  whirh  have  taken  place  and  the  disoiiveriea  which  have  been  modo^ 
hut  by  [hi*  eatabliiihment  of  geographical  socJetic*  in  Dotimark.  Spain, 
aiid  Portugal,  by  a  Urgi!  inerease  of  meinlien  iu  the  leailing  sooieties  of 
England,  Frauoe,  and  Italy,  and  In  the  loauguratioit  by  the  king  of 
Beldam  of  an  intornalional  organiiation,  eomponod  of  prominent  grog- 
raphem,  African  explorers,  and  ihe  head*  of  the  leading  geographical 
lorirtia  of  tlir  world,  to  carry  on  the  work  of  exploring  and  dvilixing 
the  interior  of  Africa  iitK>u  a  syiietnatie  plan,  —  a  motement  of  great 
intrrvt,  and  whi<-h  in  all  probability  wiH  lead  to  very  important  reanlts. 
The  rhallrnger  retnrnpd  May  24,  1876,  after  an  ab»enco  of  nearly  (oar 
yean. 

A rch;eo logical  rvw'urchei  have  during  the  pait  year  been  aotiTe  and 
attanded  with  interesting  reaulta.     E.  T.  Wood,  who  spent  eleven  yean 
in  exploring  the  «it4-  of  the  City  of  Ephe«n*,  contending  with  maranding 
brigands,  and  working  in    pits   and    trrnche*    almost  constantly  under 
water,  luu  rluriug  the  year  pulilishei)   tho  account  of  liis  la)>nr«.     Ths 
German   archn'ologinti,   Dn.   HirH.-hfp|d  aud  Weil,  and  Mr.   lUitiicher, 
haro  liMtu  engaged  during  the  year  in  makin);  excsTation*  at  <  jlympia,  in 
'  OraecB)  whic^.  Iwaidu  di^ring  the  mini  of  ilie  temple  and  laying  bare 
ita  DUuUe  pavement,  have  led  to  the  diacorery  of  numAtoua  iuwriptiona, 
aonlpUirM,  and  other   objoet*  of  interraU    The   aite  of   the  celebrated 
temple,  which  fiir  oi-.ntarint  wm  a  dreary  wa»te,  has  now,  in  oouseaiuonoa  j 
of  tltete  dlsooveriea,  become  a  resort  tor  tourists.     Mr.  L.  P-  di  Oanola,  J 
who  liaa  been  alment  for  tfiree  yeara  L-ontinuinn  his  reeeardie*  in  Cypnia,  1 
ended  hii  labont  Iaai  autumn,  and  is  now  ujiou  his  rutnni  to  tliis  city.   I 
He  hai  dlsoavercl  (ha  site  of  Kurium,  nientionnt  by  Stntbo.  of  which   ' 
•'•  Aadrvu  M  III*  Aaaaal  UMtiiut  of  ibe  Anxiieui  Oo^    , 
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no  trace  existed,  identified  the  great  temple  of  Apollo,  and  diecovored 
the  treasure  chambers  of  another  unknown  temple,  filled  with  innumer- 
able votive  offerings.  lie  says  that  his  last  three  years'  excavations  have 
surpassed  those  of  the  seven  preceding  years.  Dr.  Schliemann  has 
followed  up  his  excavations  upon  what  he  supposed  to  be  the  site  of 
ancient  Troy,  by  excavations  upon  the  site  of  Mykenae.  Mykense  is  the 
most  ancient  city  in  Greece.  It  is  identified  with  the  poems  of  Homer, 
and  Dr.  Schliemann  supposes  that  he  has  found  the  tombs  of  Agamem- 
non, Clytemnestra,  and  other  Homeric  personages.  But  whether  he  has 
or  not,  he  has  found  and  opened  tombs  which,  from  their  cyclopean  struct- 
ure, belong  to  a  very  early  period  of  Greek  civilization.  His  excava- 
tions, which  have  been  extensive,  disclose  the  general  topography  of  this 
very  ancient  and  wealthy  city,  the  monumental  and  other  remains  of 
which  he  carries  back  to  1200  b.  c,  the  period  to  which  the  Homeric 
poems  are  usually  ascribed. 

In  the  United  States  the  Coast  Survey  has  made  careful  soundings  in 
the  Gulf  of  Mexico  ;  the  Hydrographic  Bureau  has  assisted  in  correcting 
the  charts  of  the  West  India  Islands ;  the  survey  of  the  lakes  has  been  car- 
ried on  by  the  United  States  Engineer  Corps ;  Colonel  Ludlow's  report  of 
his  reconnaissance  from  Carrol  in  Montana  to  the  Yellowstone  National 
Park  has  been  published ;  the  explorations  of  Lieutenant  Wheeler  west 
of  the  one  hundredth  meridian  have  been  continued;  Lieutenant  Berg- 
land  has  completed  the  examination  of  the  Colorado  River ;  Professor 
Haydeu's  explorations  and  other  work   have  been  carried  on  ;   Major 
Powell's  expedition  organized  six  field  parties  which  surveyed  much  of 
Utah  and  Nevada.     Under  the  direction  of  the  Smithsonian  Institution 
Judge  J.  G.  Swan,  of  Portland,  Oregon,  has  made  a  very  interesting  col- 
lection, illustrating  the  arts  and  industries  of  the  Indian  tribes,  both  of 
Western   Oregon    and   Washington    Territory.      The   Signal    Service 
Corps,  under  the  able  direction  of  General  Albert  J.  Meyer,  is  making 
rapid  advances   toward   a   complete   knowledge  of   the  conditions  and 
causes  of  the  American  climate.     It  has  nearly  completed  the  most  ex- 
tensive collection  of  altitudes  of  places  in  North  America  which  has 
ever  been  gathered.     The  list  includes  several  thousand  profiles,  repre- 
senting almost  every  railroad  and  canal.     From  this  and  other  data  it  is 
making  a  relief  model  of  North  America  on  a  large  scale. 

The  Arctic  event  of  the  year  has  been  the  return  of  the  English  expe- 
dition, the  Alert  and  the  Discovery,  under  Sir  George  Nares,  from  the 
attempt  to  penetrate  the  Pole  by  the  way  of  Smith's  Sound.  Regarded 
from  a  geographical  and  scientific  point  of  view,  the  expedition  was  a 
success.  I  said  in  my  annual  address  several  years  ago  that  to  reach  the 
Pole  was  not  the  main  object  in  an  Arctic  expedition ;  that  that  was  a 
mere  geographical  feat,  to  which  necessarily  great  eclat  would  be  at- 
tached ;  but  that  the  real  object  of  such  an  expedition  was  to  explore  the 
Arctic  region  in  every  direction,  as  far  as  possible,  to  obtain  scientific  in- 
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'   fcroiBtinn  in  a  qnAiior  nf  tho  f^ube  wbcira  it  was  at  thn  hl^heiit  Iniervit 

Dot  nniy  an  iv«p«rt«  iJio  fMst  phjsical  hi*lorv  of  tbu  earlli,  but  In  Pimbtn 

lU  to  uiirarvl  pbpnuroenn  nii<l  olitatn  n  knowlrd];)?  nf  pbf  nimt  Uwr  tUTcct- 

iog  it«  pretMit  ooiidltiun  wblcli  mrv  of  high  wneuUflc  tkIuc.  or.  to  expreu 

tt  in  ft  popular  form,  of  the  grralvat  practiail  Imporisnce,     Tlib  object 

I    hu  been  to  ■  mnsidcrahlo  Aegno  xIvAnced  by  tliis  Etiglidi  eSip^ttton. 

The   Alert  not   nul^   Muinoil    iho    liigho*!   Islituilo  —  Hi"  S4'  —  rrer 

I    n*fiu>A  bjr  a  vm*«l,  and  the  Acdpi  eipcHlitioii.  under  Commander  Klark- 

■  h>m,  thtiforthtwi  norihi^ni  point  reached  by  man,  —  83°  20'  26"  N.  laU, 

'    but  the  expedition,  iu  an  unknnwn  region,  diseovorrd  and  iracoil  a  lino 

'    of  coa*t  Klcnilirg  ovor  nearly  tifly  ilegroM  of  lou)[itude.  aiicerlaini^d  to 

■  oooiidrniblr  <;xt(<nt  ihi?  nature  nf  the  Tolar  Uea  bordering  thii  newlf 

diMwrered  cuut.  and  coltoctHJ  a  large  amount  of  ndtintiltc  infonnaibn 

ill  the  examination  of  both  land  and  wa. 

l'b«  riTi^m.  coaAt,  ami  intorior  of  Western  Africa  have  boon  explored 
by  Bcattmicr,  lluot.    lionnal.    Hraxza,    Marciie,  Oaparijuft,  Lux,  and 
othera.     The  nnat  important  rvriit  in  Africa  of  the  year  ba«  liccn  the 
clrcumnavl)caliun  nf  ihn    Mnutan    Niaige  (Albert  Nyauia),  tiy  M.   P. 
Geaai,  a  member  of  C'llonel  Cordon'i  organiintion,  who  eatiuialed  tha 
Itkv  to  bo  one  hundred  and  forty  mJlen  id  lenfrlh  by  fifty  in  brendtli.    ]ta 
bank*  wtrre  clothvid  witli  a  denw  foresl,  tlie  WMtorn  «ido  wa»  niountain- 
ou-,  and  till'  MKitliem  end  shallow,     lln'o  cxplnration  Riitahli>lii-->  t)ie  con* 
nectlon  botwevn  thi*  lake  and    the    Nile,     From  nniliid  ataUuientH  of 
.     Oeul  and  Colonel  Gordon,  vi-ry  recfntly  receive<I,  it  nppean  lliat  ihs 
While  Nile  i*  navigable  the  whole  way  from  t>u(li  to  tlio  lake,  a  'liniance 
I     of  one  hundred  and  Mity-four  niilcn.    About  twenty  miles  south  of  Dufli 
the  river  wiileui,  the  current  i*  leM  rapid,  and  from  there  to  Maguugu  (on 
the  lake)  tho  river  i>  nolhtug  more  than  a  part  of  the  Mwntaii  Niiigp. 
Thia  river  or  expansion  of  the  lako  is  broad,  deep,  oud  Alloil  with  inland* 
of  papynu  whii^h  make  the  lianks    difficult  of  approach,     AUiut  <ii)o 
.     hundred  milei  from  Dufti  there  is  a  largii  hriuir))  of  thr  rin-r  exteniltng 
f    ttorth-iiortliweil  in  the  dlnwllon  of  the  Nyam-Nyam*. 
I         Mr.  Stanley,  after  exploring  (he  weat  and  vouthwcateru  Hhorci  of  Lake 
Ukt!r«we  (Victoria  Nyanxa),  started  fhim  Dumo  on  its  wc4l«'m  sbore 
and  croMed  tho  country  of  I'nyora    to   the    Mwntan    Niiigo  (All)ert 
[     Nyanza).  and  reaidird  that  lake  at  a  point  whcsr«  a  dmp  gulf  (Beatrica    i 
I     Gulf),  formed  by  n  promontory  rolled  tTuiotigors,  mtia  nut  far  tblny 
I    nitc*    in    a  suatli  westerly  dirr«iion.      Tu    his  joum«y    Stanley  saw   a 
I     mountain  Mmtheail  of  iln'  Mwutan  Nitigc,  which  wan  n-poricil  to  bo 
from  thirteen  ilioiuaud  lo  Hfl«en  tbouiand  feel  high,  called  nainbont- 
'     gar^,  on  the  {teak  of  which  snow  it  frequently  found.     Tlie  exact  posi- 
tion of  this  camp  on  the  lake,  as  j^iren  l>y  him,  i«  ■tl*  24'  30"  K.  long., 
and  0°  ly  6"  N.  lat.    Sunlry,  when  Inst  heard  from  in  .Inly,  wai  on  bia 
I     way  to  [Jnamyemhi.  his  intention  hiding  to  proceed  lo  I'JIJi  to  explors 
I     Lake   Tanganykn.   and    then    endoavor    to    strike    north    to  wan)    tha 
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Mwutan  Nizige.  An  object  of  geographical  interest  at  present  is  the 
great  island  of  New  Guinea,  which,  notwithstanding  its  magnitude,  its 
fruitful ness,  and  position  in  the  great  ocean  highway  in  which  it  is 
placed,  was  thirty  years  ago  put  down  in  the  geographies  as  a  terra 
incognita,  or,  as  the  geographer  Murray  expressed  it,  '^  viewed  only  by 
navigators  at  a  distance."  During  the  last  five  years  it  has  been  the 
scene  of  active  explorations  by  Beccaria,  D'Albertis,  Moresby,  Rosen- 
berg, Maclay,  the  Russian  explorer,  Madeay,  the  English  explorer, 
Macfarlane,  Stone,  and  others. 

MICBOSCOFT.i 

San  Francisco  Microscopical  Society.  —  At  the  annual  meet- 
ing of  this  society,  held  February  Ist,  the  President,  Prpf.  Wm.  Ash- 
burner,  gave  the  usual  annual  address,  in  which  he  summed  up  with 
more  than  usual  directness  and  precision  the  last  year's  progress  and 
present  standing  of  the  society.  The  excellent  financial  condition  was 
mentioned  as  a  cause  of  increasing  gratification  and  encouragement. 
The  society  comprises  at  present  thirty  resident,  ten  life,  five  honorary, 
and  forty-one  corresponding  members ;  the  resident  membership  being 
one  less  than  last  year,  while  the  active  membership,  including  resident, 
life,  and  those  of  the  honorary  members  who  reside  in  San  Francisco, 
now  aggregates  forty-four,  or  three  more  than  at  the  date  of  the  last 
report.  This  very  satisfactory  condition  has  been  attained  without  any 
effort  to  increase  the  membership.  The  only  honorary  member  elected 
during  the  year  was  Mr.  H.  G.  Hanks,  one  of  the  founders  of  the 
society  and  its  president  during  the  first  three  years.  During  the  year 
twenty-three  meetings  were  held  without  one  failure  for  want  of  a 
quorum,  with  an  average  attendance  of  between  eleven  and  twelve,  or 
the  same  as  the  previous  year,  while  the  attendance  of  visitors  was  less 
than  before.  At  the  annual  reception  nineteen  members  participated 
and  two  hundred  and  eighty  visitors  were  in  attendance.  The  exhibi- 
tion was  notably  successful,  but  the  effort  to  present  a  somewhat  orderly 
arrangement  of  objects  representing  in  a  proper  series  the  different 
kingdoms  of  nature  was,  owing  to  want  of  time  for  maturing  the  plan, 
less  fully  satisfactory  than  it  is  expected  to  be  in  future  after  further 
labor  and  study.  The  library  contains  two  hundred  and  thirty-seven 
volumes,  an  increase  of  one  hundred  and  three  over  last  year.  The 
cabinet  now  contains  five  hundred  and  twenty-three  slides,  an  increase 
of  ninety-four,  the  set  of  animal  parasites  being  especially  full  and  num- 
bering seventy  slides.  Some  interesting  apparatus  has  been  acquired 
by  purchase  and  donation  ;  and  the  occupation  of  new  and  pleasant 
rooms  has  made  the  past  year  conspicuous  in  the  history  of  the  society. 
Alluding  to  the  previously  reported  failure  to  attain  a  fully  satisfactory 
result  in  the  way  of  resolving  difficult  diatoms,  and  especially  the  last 

1  Conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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three  iiuiubore  of  the  M5l1er  Prohe  Platte,  with  the  ii<*w  Tolles  object- 
iveii,  the  president  states  that  further  ex|)erieiire,  and  intercourse  with 
experts  in  this  special  branch  of  work,  has  rendered  such  rcHolution  so 
simple  and  easy  as  to  cause  wonder  how  it  ever  ap|>eared  difficult :  and 
he  adds  the  following  verj  interesting  remarks  on  apparatus  and  test 
objects :  ^ 

**  In  justice  to  Mr.  Tolles  it  should  be  stated  that  the  fault  did  not  He 
with  the  objective,  but  rather  in  our  own  inexperience,  for,  in  proper  hands, 
bj  its  meiuiH.  the  No.  20,  or  Amphipleura  peilucida  was  imme<liatelj 
re«olve<l,  after  having  procured  the  finest  definition  of  the  two  prece<ling 
ones.  While  what  1  now  say  relates  particularly  to  the  i^A^^t  which 
has  accomplitihed  moHt  satinfactorily  all  that  was  claimed  for  it,  I  cannot 
pasti  over  in  silence  our  new  |th  immersion,  by  the  same  maker.  With 
this  objective  1  have  by  lamp  light  fre<]uently  resolved  the  last  three 
diatoms  on  our  balsam  plate,  which  has  been  pronounced  a  more  than 
ordinarilv  ditticult  one,  with  an  ease  and  clearnerts  of  definition  thut  is 
wonderful,  and  far  surfmsses  anything  I  have  before  had  an  opportunity 
of  witnessing.  Not  only  does  this  glans  possess  in  a  superior  degree 
the  f^ualities  heretofore  claiii»e<l  only  for  those  having  the  highest  angu- 
lar a|»erture,  but  such  is  its  ample  working  distance  and  great  |>enetra- 
tion.  that  it  anAWors  admirably  for  investigations  ufwn  animal  and  vege- 
table tissues  where  those  attributes  are  so  necessary. 

**  In  s|)eaking  as  I  do  with  regard  to  resolving  diflicult  diatoms,  1  would 
not  have  you  think  that  I  attach  more  ini|H>rtance  to  this  matter  than  it 
really  deserves,  nor  would  I  for  u  moment  proi>o6e  it  as  an  end  for  any- 
thing more  than  to  exercise  the  student  in  the  manipulation  of  tlie 
microsa>])e.  In  fact«  as  problems  in  mathematics  teach  the  uho  of 
figurt'H  and  f]uaiitities  while  they  improve  the  mental  faculties,  so  this 
resolution  of  diatoms,  which  has  l>een  so  much  d(*crie<l  as  l>eing  a  sad 
waste  of  time  and  energy*  gives  to  the  manipulator  a  skill  in  the  use  of 
his  instrument  without  which  no  success  c&n  l>e  obtuinttl.  If  our  eflfort 
w<*re  to  end  after  having  resolved  a  few  diatoniH,  I  should  sny  our  society 
was  anything  but  a  success,  and  although  it  might  have  utfonled  enter- 
tain ment  to  itH  memberH  for  the  last  l^ve  years,  it  had  failed  to  produce 
any  good  or  hinting  efl^ect.  To  know  how  to  use  the  microiico|)e  with 
skill  is  one  thing,  but  to  know  what  you  see  with  it  is  another  an«l  a 
far  more  ditlicult  subject ;  but  it  is  also  one  which  we  have  by  no  means 
completely  ne;;lected.  That  we  have  a  realizing  sense  of  the  im|>or- 
tance  of  this  branch,  and  that  our  pmgress  has  not  been  entirely  in  the 
way  of  material  pros|R*rity,  I  would  present  as  an  evidence  the  recent  for- 
mation of  a  class  in  microscopy,  under  the  instruction  of  our  librarian, 
Mr.  X.  V.  Clark,  which,  I  consider  would  have  l)een  an  imfK>ssiliility  a 
few  years  ago,  when  so  many  of  our  memlN^rs  were  interested  in  the 
microscope  as  a  novelty,  and,  p<Thaps,  without  speaking  ofl\*nsively,  more 
as  a  toy  than  as  an  instrument  with  which  to  acquire  real  knowledge  and 
instruction.** 
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Karokatokt  Work  in  Micboscopy.  — Two  of  the  summer  courses 
of  inatructiou  in  science  at  Harvard  University,  this  summer,  will  in- 
oludo  laboratory  work  with  the  microscope,  and  special  instruction  in  its 
use  in  botanical  study,  the  preparation  and  preservation  of  objects,  etc 
No  higher  guarantee  of  the  excellence  of  this  instruction  can  be  given 
than  is  implied  in  the  fact  that  the  course  on  Phaenogamic  Botany  is  to 
be  given  by  Prof  Geo.  L.  Goodale,  and  that  on  Cryptogamic  Botany  by 
Prof.  W.  G.  Far  low.  Each  course  is  of  six  weeks'  extent,  and  is  open 
to  applicants,  at  a  fee  of  $25. 

Printed  Labels.  —  Mr.  F.  F.  Stanley  of  40  Pearl  Street,  Boston, 
Mass.,  having  made  arrangements  for  the  printing  of  his  labels  of  proper 
size  and  style  for  the  usual  3x1  slides,  will  supply  the  labsels  for  the  ac- 
commodation of  any  microscopist,  at  the  cost  of  twenty-five  cents  per 
one  hundred  labels  of  any  desired  subjects.  Lal)els  to  match,  giving 
name  of  preparer,  can  be  furnished  at  the  same  price  in  quantities  of  not 
less  than  one  hundred  of  a  kind. 

Second-Hand  Microscopes.  —  Any  microscopist  desirous  of  ob- 
taining a  first-class  Zentmayer  binocular  or  a  Beck  Popular  binocular, 
at  a  very  low  price,  can  hear  of  an  opportunity  by  addressing  the  Editor 
of  this  Department. 
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—  The  Harvard  Natural  History  Society,  an  association  of  teachers 
and  students  at  Harvard  University,  has  ofiTered  prizes  for  essays  on 

subjects  connected  with  the  natural  sciences,  by  pupils  in  high  schools, 
or  schools  of  that  grade,  public  or  private.  The  first  prize  will  be  a  sum 
of  $25.00  and  a  collection  of  geological  specimens  and  models.  The 
second  prize  will  be  a  sum  of  $20.00  and  a  collection  of  insects.  For 
farther  information  apply  to  the  secretary,  George  Dimmock,  Cambridge, 
Mass.  « 

—  We  have  received  a  Preliminary  Announcement  of  a  Scientific  Ex- 
pedition around  the  World,  organized  on  rather  an  unique  plan,  to  be 
conducted  by  a  faculty  of  ten.  There  will  be  accommodations  for  sixty 
to  eighty  students.  For  farther  information  we  would  refer  our  readers 
to  James  O.  Woodruff,  Indianapolis,  Ind.,  or  Prof.  W.  L.  B.  Jenney, 
Chicago,  111.,  or  Prof.  J.  B.  Steere,  Ann  Arbor,  Mich. 

—  At  its  last  session  Congress  made  an  appropriation  of  $18,000  for 
a  commission  of  three  skilled  entomologists  to  investigate  and  report  on 
the  ravages  -  of  the  Rocky  Mountain  locust  and  to  suggest  means  for 
their  prevention  ;  to  be  appointed  by  the  Secretary  of  the  Interior.  The 
commissioners  have  been  appointed,  and  the  board  organized  under  the 
name  of  the  United  States  Entomological  Commission,  with  C.  V.  Riley 
president,  A.  S.  Packard,  Jr.,  secretary,  and  Cyrus  Thomas  treasurer. 
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PROCEEDINGS  OF   SOCIETIES. 

Iowa  Acadkmy  op  Sciences.  —  October  6th.  Profeiwor  Bessej 
read  ii  p:i|»cr  on  Souk*  ( MiNcrviitioiiB  u|K)Ii  the  Growth  of  Plants,  made 
by  M(*ans  of  Arc-Indicatoni.  Professor  MacombtT  read  a  paper  on  The 
Baroin(*t<T  as  an  Indicator  of  the  Weather.  A  LImI  of  the  Odonnta  of 
Central  Iowa,  preparer!  by  Herbert  Osborne,  was  cotniuuni(*ated  by  the 
chairman. 

Professor  Reftsey  read  a  pa]>er  entitled  A  Case  of  S<*lection,  |K>intiug 
out  how  the  relative  number  of  individual  plants  of  blue-grass  (Poa 
praieniii),  wliiie  elover  (  Trifolinm  repeni),  and  Panicum  glabrum  changed 
under  cert;iin  conditions,  the  first  decreasing  and  the  last  two  increas- 
ing under  more  frequent  close  cutting. 

Also,  by  the  same.  Observations  on  SUphium  Inrimntum,  the  so- 
called  compass  plant.  Al)out  thirty  per  cent,  of  all  the  leaves  of  thii 
plan*  do  not  deviate  more  than  five  degrees  from  due  north ;  forty-two 
(MT  cent,  deviate  less  than  ten  degrees,  and  ninety  |)er  cent,  deviate  lest 
than  forty- five  degrees,  so  that  it  fully  deser\'es  the  common  name  of 
compass  plant. 

AcAi>KMY  OF  Natural  Scikncks,  Philadelphia. —  l>ecember  12th. 
Professor  Cope  exhibited  a  jaw-bone  of  a  Dinosaurian  reptile  of  the 
genuH  jArlapi,  from  the  Judith  River  beds,  and  deHcril>ed  its  characters. 
It  was  said  to  be  the  most  perfect  specimen  of  the  kind  yet  found,  al- 
though the  whole  jaw  was  at  least  a  foot  longer  than  the  s|)ecimen.  lie 
added  three  sp(«ieA  of  Lctiips  to  those  already  describe<i  from  the  Judith 
River  I khIs,  making  six  in  all  from  that  locality.  Ten  species  of  herbivo- 
rous dinosaurs  have  been  describes!  from  the  Kamo  formation.  He  at  first 
thought  the  s|M*cimen  exhibited  might  be  the  Aublygodon  horridut  of 
lAM<ly,  but  the  anterior  teeth  difTer  materially  from  those  of  th<f  .species 
nanie<l.  The  name  lAtlapt  incrauatus  had  been  proftosed  by  Professor 
Co|>e  for  the  form  some  time  since,  on  the  evidence  of  a  few  teeth. 

A  number  of  s|>ecimens  of  tet^th  of  the  other  s]>ecies  of  Ixtlapi  and 
Auhiy$odon  were  shown  an<i  described.  The  lAtlaps  inrrauatug  is  the 
largi'st  8|»ecies  as  yet  found  in  the  Western  IkhIs.  A  new  genus,  which 
was  Htatt^l  to  Ik*  between  the  genera  Paronychodon  and  Lttlapg^  was  de- 
scril)e4i  under  the  name  Zapu'lut. 

Professor  Co|ie  also  exhibited  a  cast  of  the  interior  of  the  cranium  of 
Oxytrnn  forcipitiu  The  anatomical  peculiarities  of  the  Creodonta  were 
dwelt  u|M)n  in  this  connection.  The  form  of  the  brain  resembled  most 
nearly  that  of  the  o|)OBsum. 

Decemlier  19th.  Professor  Cope  exhibited  aH|)ecimen  of  the  cranium 
and  some  other  bones  of  a  fossil  reptile  of  the  genus  Clidastei^  in  a  single 
slab  of  the  Cretaceous  chalk  which  composes  Cretaceous  number  three  of 
the  Wt*st.  The  s[)ecimen  consists,  in  addition  to  the  cranium,  of  the  atlas 
and  two  of  the  cervical  vertebra^  the  former  exhibiting  the  four  elementt 
of  which  it  ii  oompoeed. 
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New  York  Academy  of  Sciences. —  February  5th.  Mr.  Henry  S. 
Mud  roe  remarked  on  prehistoric  bronze  or  copper  bells,  lately  exhamed 
in  Japan,  and  exhibited  specimens. 

Boston  Society  op  Natural  History.  —  February  7th.  Prof. 
W.  G.  Farlow  made  some  remarks  on  cedar  apples  (  Gymnosporangium) 
and  RcRitelia, 


SCIENTIFIC  SERIALS.^ 

Monthly  Microscopical  Journal.  —  February.  On  the  Re- 
lation between  the  Development,  Reproduction,  and  Markings  of  the 
Diatomacese,  by  G.  C.  Wallich.  Observations  on  Professor  Abba's  Ex- 
periments illustrating  his  Theory  of  Microscopic  Vision,  by  J.  W.  Ste- 
venson. 

The  Geographical  Magazine. —  February.  The  South  African 
Republics,  by  E.  G.  Ravenstein  (with  a  map).  The  Abb^  Armand  Da- 
vid's Travels  in  China,  by  A.  E.  Hippisley.  The  North  Siberian  Expe- 
ditions. The  Temperature  of  the  Atlantic  Ocean,  by  J.  E.  Davis.  The 
Age  of  this  Earth,  by  H.  P.  Malet. 

The  Geological  Magazine. —  February.  On  Two  New  Palaeozoic 
Crustaceans  from  Nova  Scotia  {Anthrapalcemon  HxUxana  and  Homalono- 
tui  Dawsoni  Hall),  by  J.  W.  Dawson.  A  Question  for  Silurian  Greolo- 
gists,  by  J.  R.  Dakyns.  Considerations  on  the  Flotation  of  Icebergs,  by 
J.  Milne.  Notes  on  Coral-Reefs,  by  H.  Hoskyns.  High  Level  Terraces 
in  Norway,  by  J.  R.  Dakyns. 

Annals  and  Magazine  of  Natural  History.  —  February.  List 
of  the  Species  of  Crustacea  collected  by  the  Rev.  A.  E.  Eaton  at  Spits- 
bergen in  the  Summer  of  1873,  with  their  Localities  and  Notes,  by  £.  J. 
Miers.  On  the  Fundamental  Error  of  constituting  Gromia  the  Type  of 
Foraminiferal  Structure,  by  G.  C.  Wallich. 

Annales  des  Sciences  Naturelles.  —  December  15,  1876.  Re- 
cherches  sur  TAppareil  Respiratoire  et  le  Mode  de  Respiration  de  Certains 
Crustaces  Brachypres  (Crabes  Terrestres),  par  G.  Duchamp.  M^moire 
sur  les  Metamorphoses  des  Acariens  en  general,  et  en  particulier  sur  celle 
des  Trombidions,  par  P.  Mdgnin.  Note  sur  les  Oiseaux  de  la  Nouvelle 
Zemble,  par  M.  Theel.  Recherches  Exp^rimentales  sur  les  Functions 
de  la  Vessie  Natatoire,  par  A.  Moreau.  Histoire  des  Clausilies  de  France 
Vivantes  et  Fossiles,  par  J.  R.  Bourguignat. 

Bulletin  of  the  American  Geographical  Society,  New  York. 
—  No.  2.  Addresses  by  Col.  T.  B.  Myers  and  Rev.  Dr.  Bellows  at  the 
opening  of  the  Society's  building,  November  28  and  29,  1876.  Spitz- 
bergen  Seas  and  a  Boat  Journey  in  Lapland,  by  A.  H.  van  der  Horck. 
The  Republics  of  South  Africa,  by  Miss  Russell.  Philosophy  of  the 
North  American  Indians,  by  J.  W.  Powell.  No.  3.  Address  of  Chief 
Justice  Daly  on  Geographical  Progress  in  1876. 

^  The  articles  enumerated  under  this  head  will  be  for  the  most  part  selected. 
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VARIATION  IN  ESTIVATION. 

BT  PSOr.   W.  J.  BKAL. 

^HE  great  Tariety  of  ways  in  which  the  sepals  and  petals  of 
'^  each  species  meet  or  overlap  each  other  in  the  bud  is  often 
quite  wonderful.  In  some  cases,  after  examining  many  flowers, 
this  is  found  to  be  true,  even  in  certain  species  which  have  been 
described  by  some  of  our  best  authors  as  having  the  parts  con- 
stantly arranged  in  a  certain  definite  manner.  Take,  for  exam- 
ple, the  diagrams  fimnd  in  Hooker*s  Le  Maout  and  Decaisne.  It 
would  seem  as  though  the  artist  or  the  writers  of  the  text,  or  both, 
had  the  idea  that  sepals  and  petals  were  arranged  only  in  a  few 
certain  ways,  as  valvate,  convolute,  and  imbricate  in  three  modes, 
namely,  spiral,  opposite  in  twos,  and  quincuncial.  It  would  ap- 
pear by  their  diagrams  that  they  had  been  remarkably  success- 
ful in  finding  no  other  forms,  or  that  they  had  kept  throwing 
away  all  others  as  accidental  or  spurious  until  those  only  were 
found  and  used  which  corresponded  to  their  ideal.  These  re- 
marks will  apply  with  equal  force  to  several  other  botanical 
works. 

In  our  best  authors  on  botany,  the  diagrams  showing  the  m^ 
tivation  of  the  sepals  of  Crucifenc  all  appear  to  be  made  as  they 
look  after  the  end  of  the  flower-bud  is  cut  off.  This  shows  the 
sepiil  next  to  the  axis  and  the  one  opposite  to  it  overlapping  each 
edge  of  the  two  lateral  sepals.  There  is  nothing  in  such  a  dia- 
gram to  indicate  that  the  tip  of  the  anterior  sepal  overlaps  the 
tip  of  the  posterior.  This  is  the  case  in  all  the  buds  of  the  sev- 
eral species  which  I  have  examined.  In  the  diagrams  of  all 
works  accessible  to  me,  there  is  nothing  to  show  that  the  tip  of 
one  of  the  side  sepals  overlaps  the  tip  of  the  other.  Ill  is  over* 
lapping  of  one  lateral  sepal  was  found  in  all  cases  examined 
where  the  tips  were  large  enough  for  such  purpose.  Of  fifteen 
buds  of  black  mustard  (^Bra$$ica  nigra)  examined,  the  sepals  of 
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ten,  at  their  tips,  showed  the  left  lateral  sepal  overlapping  the 
right ;  in  the  other  five  the  right  lateral  sepal  was  outside  the 
left  one.  In  speaking  of  the  right  and  left  sepals  of  these  flow- 
ers, I  refer  to  them  as  they  appear  when  holding  the  flower  be- 
fore us  with  the  axis  of  inflorescence  away  from  or  beyond  the 
flower.  In  the  hedge-mdstard  QSiaymbrium  officinale^  the  lateral 
sepals  barely  meet,  making  it  impossible  to  tell  which  would 
overlap  if  they  were  longer.  Of  ten  buds  of  Nasturtium  palus- 
tre^  seven  had  the  right  lateral  sepal  covering  the  left ; .  and  in 
three,  the  reverse  was  true.  The  aestivation  of  the  petals  of  the 
three  preceding  species  was  not  easy  to  determine  with  certainty, 
as  the  tips  overlapped  but  very  slightly  or  not  at  all. 

In  Chinese  mustard,  the  aestivation  of  the  sepals  was  variable, 
much  the  same  as  in  the  other  species  above  noticed.  Fifty  flow- 
ers were  carefully  examined.  I  observed  the  position  of  each 
.  petal  with  reference  to  each  other  petal,  and  also  its  position  with 
reference  to  the  axis.  Each  of  the  four  petals,  or  a  correspond- 
ing petal  in  different  flowers,  was  found  outside ;  each  was  found 
inside.  Bearing  in  mind,  as  I  think  we  ought,  the  position  of 
each  petal  with  reference  to  the  axis,  I  found  that  the  petals  of  fifty 
flowers  were  placed  in  twelve  different  ways.  In  the  first  twelve 
examined,  the  petals  were  arranged  in  eight  different  ways,  as 
follows.     The  dot  indicates  the  position  of  the  axis  :  — 

Fig.  88.  ng.  84.  Fig.  85.  Fig.  86. 

oooo 

Fig  87.  Fig.  88.  Fig.  89.  Fig.  40. 


ooo 


Fig.  41.  Fig.  42.  Fig.  48.  Fig.  44. 

OOOG 
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riff.  46. 
Thirteen  were  represented  by  Figure  88,  six 

by  Figure  84,  five  by  Figure  85,  four  by  Fig- 
urt»  86,  throe  by  Figure  87,  three  by  Figure  88, 
three  by  Figure  39,  three  by  Figure  40,  three 
by  Figure  41,  two  by  Figure  42,  two  by  Figure 
48,  two  by  Figure  44,  and  one  by  Figure  45. 

With  reference  to  the  Crucifer.'c,  wo  find  in  volume  i.  of 
Gniy*s  Genera  of  North  America  this  sentence :  ^^  In  scstiva- 
tion,  the  petak  are  imbricated  with  usually  one  exterior,  two 
half  exterior  and  hiilf  interior,  and  the  fourth  wholly  interior,  or 
else  they  are  regularly  convolute.*'  I^  Maout  and  Decaisne  say, 
^'  Petals  variously  imbricate  in  bud.**  Bcntham  and  Hooker*s 
Genera  Plantarum  savs,  ^^  Petals  convolute  or  imbricated  with 
one  exterior  and  the  fourth  interior.**  Neither  of  the  above 
quotitions  expresses  the  arrangement  for  the  order.  The  first 
conu*s  the  nearest  because  it  is  the  most  general  of  alL 

Instead  of  twelve  modes  of  arrangement  for  the  petals  of  the 
fifty  flowers  mentioned,  no  doubt  the  variations  would  be  consid- 
erably  increased  if  the  position  of  each  petal  were  observed  in  its 
relation  to  each  sepal. 

Cleome  integrifolia  has  four  small  sepals  early  open  in  the 
bud,  variously  imbricated.  The  four  petals  of  one  hundred  flow- 
ers were  arranged  as  follows :  — 

rif.M.  nf.47.  rig.  49.  ru  48- 

ooo 


Two  species  of  Rosacea^  belonging  to  two  dif-  fig  eo. 

.  erent  tribes  were  examine^!,  namely,  Spircea  urtici-      ^^^^^ 
folia    and    Affrimonia   Eupatoria.      The   Spinea  ^      "^^ 
noticed  has  valvate  sepals.     The  pedicels  are  too  I  \ 

long  to  make  it  easy  to  discover  which  sepal  is  '* 
next  to  the  axis.  The  tips  of  the  petals  overlap 
each  other  in  the  bud,  making  it  quite  easy  to 
determine  their  relative  position.  Thirty-three  buds  were  exam- 
ined, showing  fifteen  different  combinations  or  sorts  of  antiva- 
tion  for  the  petals,  without  taking  into  consideration  the  posi- 
tion of  each  with  reference  to  the  axis.  No^jb  were  valvate  nor 
regularly  convolute,  yet,  I  doubt  not,  they  may  be  found. 


o 
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Calling  the  outer  petal  number  one,  the  next  outside  number 

two,  and  so  on,  I  can  show  their  position  as  follows  by  numbers 

which  are  here  shown  as  we  come  to  them  passing  around  the 

flower  to  the  right :  — 

In  2  flowers  the  peulf  formed  a  •piral  to  the  right 1,  S,  8,  4,  5. 

In  2        •'  «  -  -        «      i^ 1,5,4,S,2. 

Ins  "  "     ftoodthnt 1,4,5,3,2. 

In  4  *•  "     were  qninoincial  to  right 1,4,2,5,3. 

Ins  "  "        "               -             left 1,3,5.2,4. 

InS  «  "        -     1,2,4,5,3. 

Ins  -  -        -     1,3,5,4,2. 

In  2  "  "        -     1,5,4,2,3. 

In  2  "  "        •*     1,8,2,5,4. 

In  1  flower  "        ••     1,2,5,4,3. 

In  1  «  -        -     1,4,3,5,2. 

In  1  "  "        "     1,2,3,5,4. 

In  1  "  "        "     1,8,4,5,2. 

In  1  "  "        "     .". 1,5,4,3,2. 

In  1        "    the  four  petals  were 1,4,3,2. 

In  I        "  «         M        «    1,8,4,2. 

In  Agrimonia  it  was  very  easy  to  determine  the  relative  posi- 
tion of  each  sepal  and  petal,  and  also  the  same  with  reference  to 
the  axis.  Taking  all  these  things  into  consideration,  iA  sixteen 
buds  examined  closely  only  two  were  alike.  Undoubtedly  there 
were  still  many  other  yariations.  The  five  sepals  in  each  case 
were  quincuncial ;  in  eight  the  spiral  went  to  the  right ;  in  eight 
the  spiral  went  to  the  left.  In  all  cases  observed  the  second 
sepal  was  next  to  the  axis.  Of  the  petals  two  were  arranged  in 
quincunx :  with  one  of  these  the  spiral  turned  to  the  right ;  with 
the  other  to  the  left.  The  petals  of  one  were  convolute ;  one 
spirally  imbricated  to  the  right,  thus,  1,  2,  8,  4,  5.  The  rest 
were  imbricated  in  various  other  ways. 

Dr.  Gray,  Bentham  and  Hooker,  and  others  speak  of  the  petals 
of  the  OnagraeecB  as  convolute  (contorta)  in  the  bud.  The  ma- 
jority of  cultivated  fuchsias  are  not  convolute  in  SBStivation.! 

Of  five  hundred  and  seventy-nine  buds  of  EpUohium  angtutifo- 
Hum  the  petak  of  two  hundred  and  eighty-five  are  convolute, 
turning  to  the  left,  and  one  himdred  and  fifty-four  to  the  right. 
Fifty-three  had  a  single  spiral  turning  to  the  left,  and  fifty-three 
to  the  right.  In  twenty-three,  two  opposite  petals  covered  both 
edges  of  the  other  two.  In  eight  flowers  one  petal  was  exterior, 
one  interior,  and  the  other  two  petals  of  course  were  alike  balf- 
oovered  and  half-covering.  In  three  flowers  one  petal  was  out- 
side and  the  other  three  were  convolute. 

1  See  note  in  Americmn  NetnnUitt,  pege  1 10, 1876. 
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Of  thirty-eight  buds  of  (Enothera  bienni$  thirty  were  oonvolate 
to  the  right ;  three  buds  had  one  petal  outside  and  the  rest  spi- 
rally turned  to  the  right ;  two  buds  had  one  petal  outside  and  the 
rest  spirally  turned  to  the  left ;  two  buds  had  one  petal  outside 
and  its  opposite  one  inside ;  one  bud  had  one  petal  outside,  the 
numbers  Running  thus,  1,  8,  4«  2,  to  the  right. 

Of  the  order  Aidepiadaceie  with  reference  to  aestivation  Dr. 
Lindley  in  Vegetable  Kingdom  says,  *^  .Estivation  of  corolla  im- 
bricated, very  seldom  valvular.**  Dr.  Gray  in  his  Manual  of  Bot- 
any, last  edition,  says,  '^  This  order  has  commonly  a  valvate  co- 
rolla which  separates  it  from  ApoeynaeecB  which  has  a  convolute 
corolla.**  In  the  American  Journal  of  Science^  November,  1875, 
Dr.  Gray  says,  ^^  The  type  of  the  latter  [AMclepiai]^  and  the  com- 
mon disposition  when  the  parts  are  five,  is  with  two  pieces  exte- 
rior, the  third  exterior  by  one  edge  and  interior  by  the  other,  and 
two  wholly  interior.**  In  other  words,  the  petals  are  quincuncially 
arranged,  the  same  as  alternate  leaves  on  the  stem  of  a  cherry- 
tree.  Le  Maout  and  Decaisne  say,  ^^  Corolla  usually  contorted.*' 
Robert  Brown,  who  gave  especial  attention  to  this  order,  says, 
*^  Estivation  of  corolla  imbricated,  rarely  valvate.*' 

My  first  supposition  was  that  I  had  examined  a  lot  of  excep- 
tions to  the  general  rule  as  stated  by  such  good  authority  as 
Gray,  especially  as  it  is  given  as  a  distinctive  mark  to  separate 
two  related  orders.  On  examining  the  other  authors,  I  venture 
to  give  the  results  of  the  number  of  buds  and  the  name  of  the 
species  examined. 

At  the  first  glance,  the  corolla  of  Aidepiai  and  Aceratei  seem 
to  be  valvate  in  the  bud,  but  on  looking  closer,  all  I  have  seen 
are  unmistakably  convolute. 

The  petals  of  thirty  bodi  of  A^eUpias  moimtUa  were  oonTolnte  to  right 

Sre  "                "  rariegaia  "  "  " 

fire  •*                "  tmberom  "  "  " 

five  -                "  jmrjmpraaeem  -  •>  •• 

five  "              "  pkftdmxmdu  "  "  " 

fire  "               "  Comitfi  ««  ••  « 

••                eeren  "               "  werHdOaia  '•  •'  " 

"                five  «"  Aceraim  vindi/hru  "  "  " 

The  results,  it  will  be  seen,  correspond  with  the  account  of 
I^  Maout  and  Decaisne.  Probably,  Dr.  Gray  bases  his  descrip- 
tion on  other  species  than  those  to  which  I  have  referred. 

In  the  order  ApoctfnaeecB^  of  forty-three  buds  of  Apoeynum  an^ 
droBctmifolium^  I  found  the  petals  all  convolute  to  the  right. 
Five  buds  of  A.  canndbinum  were  the  same.  In  nine  buds  of 
the  former,  the  sepals  were  qninounoial  to  the  rig^t,  in  five  bud^ 
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quincuncial  to  the  left.  The  other  buds  of  that  species  were  not 
observed^  In  the  latter  (^.  cannahinum)  four  buds  showed 
the  sepals  quincuncial  to  the  left,  and  one  to  the  right. 

It  will  be  observed  that  the  aestivation  of  Asclepias  and  Apoey- 
num  are  the  same,  at  least  so  far  as  the  specimens  examined  are 
concerned. 

In  the  Rubiaceae,  of  one  hundred  and  fifty  buds  of  Cephalan' 
thus  I  found  that  eighteen  were  convolute,  thirteen  to  the  right, 
three  to  the  left.  In  Genera  Plantarum  of  Bentham  and  Hooker, 
in  the  tribe  containing  this  species  the  text  says,  ^^  Petals  never 
contorted  "  Keeping  in  mind  the  position  of  all  the  petals  as 
they  stand  with  reference  to  each  other  and  to  the  axis,  and  no- 
ticing the  direction  of  the  spirals,  I  found  the  petals  of  thirty- 
seven  buds  arranged  in  twenty-three  different  modes. 

Each  of  the  four  petals  was  found  to  be  outside,  each  inside, 
and  each  occupying  either  of  the  intermediate  positions. 

If  we  disregard  the  direction  of  the  spiral  and  the  position  of 
the  axis,  these  twenty-three  modes  are  reduced  to  six  modes. 

In  the  same  order,  one  hundred  buds  of  Q^alium  asprellum 
were  all  valvate. 

MalvacecB :  In  four  hundred  and  thirty-three  buds  of  Malva 
rotundifolia^  two  hundred  and  one  petals  were  convolute  to  the 
right,  two  hundred  and  four  to  the  left,  fifteen  quincuncial,  and 
thirteen  as  in  Figure  31.  Lindley  and  Gray  speak  of  the  petals 
of  this  genus  as  convolute. 

Yig.  31.  Fig.  82. 


Tiliacece,  In  one  hundred  and  seven  buds  of  Tilia  Americana^ 
fifty-nine  were  quincuncial,  turning  to  the  left,  twenty-four  to  the 
right,  thirteen  as  in  Figure  32 ;  eight  had  one  outside,  and  then 
the  rest  turned  spirally  to  the  right.  Three  were  convolute  to 
the  left. 

Oxalis  atricta.     Of  nineteen  buds,  ten  had  the  sepals  quincun- 
cial to  the  right,  nine  to  the  left.     In  twelve  of  these  buds  the 
petals  were  convolute  to  the  right,  in  five  to  the  left,  in  one  spi- 
rally to  the  right,  in  one  a  still  different  mode. 
In  Scrophularia  nodosa^  the  sepals  are  imbricated  in  varioaB 
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modes  and  some  are  convolttte.  In  buds  of  the  irregular  oorollai 
the  two  upper  lobes  eover  the  others.  In  twelve  out  of  nineteen 
buds,  the  left  lobe  of  the  two  outer  lobes  was  outside  ;  in  seven 
tUe  right  lobe  was  outside.  It  is  not  easy  to  determine  which  is 
number  three  and  which  number  four,  both  covering  number 
five.  Of  over  one  hundred  flowers  of  Phlox  Drummondii^  all 
liad  the  lobes  of  the  corolla  convolute  to  the  right.  By  cultiva- 
tion and  selection  for  some  years,  we  have  numerous  permanent 
varieties  or  races  showing  a  great  variety  in  color,  size,  etc.,  but 
the  aestivation  shows  no  signs  of  change.  I  found  in  one  hun- 
dnnl  buds  of  perennial  phlox  the  lobes  of  the  corolla  were  all 
convolute  to  the  right.  Of  over  one  hundred  flower-buds  of 
Lobelia  cardinal^  the  lobes  of  the  corolla  were  all  valvate. 

Prom  the  foregoing  examples,  I  judge  that  enough  attention  has 
not  heretofore  been  given  to  some  of  the  forms  of  aestivation  which 
have  been  thought  uncommon.  Each  sepal  and  petal  should  be 
observed  with  reference  to  each  other  sepal  and  petal  and  the 
axis  or  bract ;  also  the  direction  of  the  whork  or  spirals,  whether 
to  the  riglit  or  to  the  left.  The  tips  of  the  flower-buds  should 
not  be  cut  off  before  observing  them  for  diagram  or  description. 
Some  species  are  quite  constant  as  to  mode,  but  vary  in  direction 
of  spirals  ;  others  are  constant  in  mode  and  in  direction ;  others 
vary  as  to  which  sepal  or  petal  is  outside  the  rest.  I  have  intro- 
duced no  new  names  to  express  some  of  these  modes  of  festiva- 
tion,  nor  have  I  used  all  those  which  others  have  proposed.  In 
some  csises  I  have  preferred  to  number  the  outer  sepal  or  petal 
one,  the  next  within  two,  and  so  on  till  all  are  numbered.  Then 
begin  with  number  one  and  place  the  numbers  in  a  horizontal 
row  as  they  occur,  passing  always  to  the  right  as  the  flower  is 
held  before  the  observer.  This  mode  would  be  of  much  greater 
value  if  we  could  always  tell  with  ease  which  sepal  or  petal  was 
next  to  the  axis  or  opposite  to  it.  Many  authors  have  copied 
errors  from  each  other.  These  errors  liave,  doubtless,  manv  of 
them  l>een  made,  authors  giving  general  or  definite  rules  after 
examining  only  a  few  specimens. 

As  aestivation  varies  so  much  where  it  has  been  thought  so 
constint,  often  even  in  the  flowers  on  the  same  plant,  it  seems  to 
me  there  has  been  too  much  stress  placed  upon  certain  modes ; 
that  it  renders  of  less  value  the  efforts  of  Jussieu  and  others  to 
explain  or  harmonize  the  quincuncial  with  other  kinds  of  aestiva- 
tion. Perhaps  we  have  placed  too  little  stress  upon  some  trivial 
circumstanoe  or  accident  in  deciding  the  mode  of  estivation  in 
any  particolar  flower. 
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STONE  IMPLEMENTS  AND  ORNAMENTS  FROM  THE 
RUINS  OF  COLORADO.  UTAH,  AND  ARIZONA. 

.  BT   EDWIN   A.   BABBER. 

/ 

TN  my  two  preceding  papers  relative  to  the  Ancient  Pueblos 
^  of  the  Pacific  slope  of  the  United  States,  the  first  in  the 
August  number  of  The  Naturalist  and  the  second  in  the  De- 
cember issue  for  1876,  I  have  desc^ribed  some  of  the  pottery  and 
rock  etchings  of  an  exceedingly  old  American  race.  I  shall  striye 
to  convey  some  idea,  in  this  paper,  of  the  tools  which  were  em- 
ployed by  the  same  people  in  the  manufacture  of  articles  and  in 
the  erection  of  their  stone  houses.  Some  of  the  specimens  herein 
figured  I  believe  to  be  unique,  but  this  cannot  be  ascertained  to 
a  certainty  without  examining  every  collection  of  western  antiq- 
uities. 

Stone  implements  and  utensils  are  so  numerous  throughout  the 
section  of  country  formerly  occupied  by  the  Ancient  Pueblos, 
that  for  the  sake  of  convenience  in  describing  them  I  will  sepa- 
rate them  into  two  divisions,  calling  them  objects  of  warlike  or 
peaceful  vocations.  Thus  we  have  — 
Weapons : 

Arrowheads  (of  war  *  and  the  chase). 

Spear  or  lance  heads  and  darts. 

Battle-axes  or  tomahawks. 

Arrow  polishers  or  straighteners. 
Implements : 

Hammers  and  Mauls. 

Axes. 

Knives. 

Saws  and  chisels. 

Awls,  "  rimmers  "  or  borers. 

Skin  scrapers,  or  "  fieshers." 

Mortars  and  pestles. 

Millstones  (^metatea^  and  grinders. 

Pierced  pottery  and  stones  for  drawing  out  sinew  (gauges). 

Meat  pounders. 
Because  it  is  an  indisputable  fact  that  great  battles  have  been 

^  The  greater  number  of  the  war  arrows,  I  think,  are  nndoabtedlj  of  Ute  origin, 
having  been  projected  into  the  midst  of  the  ancient  towns,  bnt  some,  at  least,  are  the 
productions  of  the  betieged,  although  they  were  eminently  a  peaceful  peof^e.  We 
would  not  expect  to  discover  these  weapons  of  the  Pueblo  race,  bowerer,  immediatelj 
under  the  walls  of  their  own  buildings,  but  rather  further  out  on  the  plains.  The 
minority  of  our  specimens  were  found  in  the  close  neighborhood  of  themnral  xemmlas. 
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fought  here,  we  would  expect  to  disoover  large  quantities  of  the 
utensils  of  war,  and  indeed  we  find  this  to  be  the  case,  as  tbej 
abound  in  the  vicinity  of  all  of  the  greater  ruins  and  many  of 
the  lesser. 

The  arrowheads  are    particularly   noticeable  on  ac- 
count of  their  delicacy,  perfection,  symmetry,  diminu-  i]^ 
tiveness  (see  Figure  51),  and  exquisite  coloring.  J^^{ 

They  surpass  anything  of  the  kind  ever  discovered' 
in  any  other  portion  of  the  United  States.  In  a  single  ^STtvmi 
locality  is  frequently  found  the  greatest  variety  of  forms, 
and  two  are  seldom  picked  up  of  the  same  material.  Figures 
10  a,  b,  c,  d,  e,  f,  g,  and  h,  Plate  I.,  show  some  striking  forms. 
We  find  them  varying  from  less  than  half  an  inch  in  length  to 
three  inches.  Sometimes  we  find  a  beautiful,  transparent,  amber- 
colored  chalcedony  specimen,  while  our  next  discovery  may  be  a 
delicately  fashioned  point  of  obsidian.  Here  we  discover  a  flesh- 
colored  arrowhead  made  of  agatized  wood,  while  there  we  see 
another  of  a  light  pea-green  tint.  Red-jasper  specimens  seem  to 
predominate,  however,  or  are  at  least  as  numerous  as  those  of 
flint,  of  which  we  find  every  shade  of  color.  According  to  form, 
the  arrowheads  of  this  country  may  be  classified  into  nine  divis- 
ions, as  follows :  — 

(1.)  Those  which  are  leaf-shaped;  (2),  those  which  are  tri'- 
angular ;  (8),  those  which  are  indented  at  the  ba$e  ;  (4),  those 
which  are  itemmed ;  (5),  those  which  are  barbed;  (6),  those 
which  are  beveled;  (7),  those  which  are  diamond-shaped ;  (8), 
those  which  are  awl-ihaped  ;  and  (9),  those  having  the  shape  of 
a  serpent^s  head.  Of  course  these  forms  are  subject  to  modifica- 
tion, and  often  one  runs  into  another. 

The  materials  are  agate,  jasper,  chalcedony,  flint,  camelian, 
quartz,  sandstone,  obsidian,  or  silicified  and  agatized  wood. 
Among  the  relics  of  battles  the  barbed  heads  are  the  most  com- 
mon, while  the  leaf-shaped  varieties  occur  more  numerously  at 
a  distance  from  the  ruins  on  the  plains,  where  they  have  been 
employed  in  the  slaying  of  game. 

It  will  be  immediately  seen  why  this  distinction  in  the  selec- 
tion of  missiles  was  made.  The  leaf-shaped  or  diamond  heads 
could  be  readily  withdrawn  from  the  bodies  of  animals  and  used 
again,  while  the  shaft  of  the  barbed  varieties  could  not  be  ex- 
tracted from  the  body  of  a  human  victim  without  leaving  the 
point  in  the  flesh  to  produce  inflammation  and  probably  death. 
The  larger  sizes  may  have  been  used  on  the  points  of  lances  or 
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spears,  as  they  are  too  clumBy  and  heavy  to  have  been  employed 
in  conjunction  with  the  bow. 

The  Bmaller  varieties  of  axes  may  have  been  used  as  toma- 
hawks in  war.  Under  the  head  of  weapons  I  have  placed  the 
arrow-straightenert  or  polishers,  although  they  may  more  prop- 
erly be  classed  with  the  second  division,  as  they  were  not  used 
either  for  offense  or  defense,  but  only  for  polishing  or  straighten- 
ing the  wooden  shafts  of  arrows. ^  We  found  but  one  specimen, 
or  rather  the  half  of  one.  This  instrument  originally  consisted 
of  two  flat  stones  about  three  inches  long,  two  inches  wide,  and 
half  or  three  quarters  of  an  inch  thick.  These  were  ground 
smooth  on  the  faces  so  as  to  fit  accurately  ti^ther,  and  through 
one  end  of  the  united  halves  was  bored  a  circular  bole,  penetrat- 
ing to  the  other  end.  Half  of  this  orifice  lay  in  each  stone.  The 
wooden  shaft  was  laid  horizontally  in  one  atone  and  the  other 
fitted  over,  and  by  drawing  the  stick  in  and  out  it  was  polished 
and  straightened.  (See  Figure  52.)  This  specimen  is  made  of 
a  coarse,  pink  sandstone. 


<Fia,  Kj.)    ABBOW-erSAIOHTENBR.    (nktmil  SlM.) 

The  latter  class,  or  Household  implements,  though  not  so  numer- 
ous, we  found  more  widely  distributed  than  the  former.  These 
were  scattered  through  all  of  the  ruins,  the  majority  crudely  made, 
bat  some  of  them  smoothly  polished  and  ground  to  a  cutting  edge. 
The  edges  of  the  latter  class  of  stone  axes  were  kept  in  order 
by  abrasion  or  by  rubbing  them  down  on  stone  whenever  a  notch 
was  accidentally  made.  Sometimes  this  laborious  process  occu- 
pied days,  and  a  single  careless  blow  with  the  axe  might  destroy 
the  results  of  many  hours  of  labor.  I  noticed  along  the  sloping 
surface  of  the  narrow  ledge  of  sandstone  on  which  was  built  the 
Ca»a  del  Ecoy  a  ruin  on  the  San  Juan,  several  rounded  deprea- 

'  Fur  an  illnstrntion  of  a  similar  tool  ref^r  to  Grans'i  Ancient  Ston«  Implenientt 
or  Oreat  Britain,  paga  Sil. 


gbt-colored  cliloritic  schUt. 
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sioiw,  n  couple  of  inches  deep  in  the  centre,  aboat  four  inche* 
widu  tlirougliout,  and  perhaps  six  or  eight  in  length,  which  were 
un<li)ubtetlly  the  results  of  tliis  artificial  process  of  attrition. 
Here,  I  nm  satisfied,  beneath  the  walls  of  the  houses  the  andent 
kbnrcrs  stepped  out  to  sharpen  their  awkward  stone  tools. 

In  rintu  I.  may  be  seen  a  peculiar  form  of  axe  (Figure  5). 
It  iias  H«-fn  much  service,  iind  is  funiished  with  a  groove  for  the 
attnrlinii'nt  of  a  handle.  This  specimen  whs  found  at  a  ruin  near 
Abiquiu,  N.  M.,  and  is  made  of  a  light-colored  chloritic  schist. 
It  is  three  inehes  in  length.  A  niim- 
bt-r  of  forms  of  hammers  and  mauls 
wvro  disc(ivere<i,  varying  in  weight  i 
from  a  few  oiincftt  to  twenty  •fivi 
pounds.  Figure  .'>!!  shows  an  unusual 
form  of  a  stone  hammer  obtained  in 
the  Moqui  towns  of  Arizona.  The"""'  UAXMia  or  roanirar, 
ni:m  from  whom  1  purchased  it  informed  me  that  it  had  been 
liaudi-d  down  from  generation  to  generation,  and  had  been  used 
by  the  old  fathers  of  the  tribe  long  before  iron  was  intro«luced 
among  them  by  the  whites.  It  is  made  of  a  hard,  greenish 
[K>r[))iyritic  rock  containing  iron,  which  is  seen  streaking  the 
sides  of  the  implement.  The  stone  is  similar  to  the  vtnie  an- 
tique of  the  ancients. 

Great  mauls  weighing  twenty  ponnda  and  over  wore  use<l  by 
the  Ancient  Pueblos,  though  for  what  purpose  it  is  difficult  to 
imagine  ;  they  must  have  required  more  than  one  psur  of  hands 
to  wivld  them.  These  were  usually  made  of  compact  windstone, 
and  were  cylindrical,  with  the  groove  for  the  handle  extending 
around  tlie  circumference  near  one  end.  The  striking  end  was 
frequently  terminated  conically.  There  was  also  the  flat,  water- 
wushetl  cobble  of  the  river,  which  was  similar  to  many  of  the 
axi-s,  excepting  that  it  had  not  been  ground  to  an  edge,  but  was  • 
UHf<l  in  a  blunt  state  for  pounding.  Some  of  the  hammers  were 
ovoid,  with  the  groove  extending  around  the  centre,  so  that  either 
side  i-ould  be  used  at  will.  Several  beautifully  shaped  and  pol- 
isJKrd  flenhers,  or  skin  scmpers,  were  picked  up  by  the  party  along 
the  San  Juan  River.  These  are  about  six  or  eight  inches  io 
length,  with  the  broader  end  sharpened.  They  are  made  of 
smooth,  fine-grained  stones,  such  as  jasper  or  silicified  wood,  al- 
though I  found  a  portion  of  one  which  was  a  chocolate-colored 
sliite.  Mr.  Holmes,  in  the  Mancos  CaBon,  observed  the  end  of 
one  protruding  from  the  floor  of  a  ruin,  and  upon  drawing  it 
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from  the  aoil  found  it  to  be  a  very  perfect  specimen,  but  stained 
bUck  over  the  portion  which  had  been  buried.'  The  only  use  to 
which  such  tools  could  have  been  devoted  was  the  tanning,  cut- 
tingf  or  scraping  of  hides  and  skins.  Another  curious  form  of 
the  same  may  be  seen  in  Figure  54,  wbch  is  probably  unique. 
This  is  made  of  a  bright-yollow  jasper ;  it  is  ground  flat  and 


smooth  on  each  side,  and  is  scarcely  a  third  of  an  inch  thick. 
The  end  of  the  handle  is  wanting.  I  can  conceive  of  no  use  for 
which  this  spatulate  instrument  could  have  been  intended  except 
skin-dressing.  The  edges  are  blunt  and  rounded,  and  it  matf 
have  been  employed  in  culinary  operations  as  a  spoon  or  ladle. 

Numerous  serrated  implements  were  picked  up  among  the 
dSbrit  of  the  ruins,  of  different  sizes  and  foims,  which  were  evi- 
dently intended  for  sawing.  The  fragments  of  some  indicated 
that  the  entire  instrument  had  been  several  inches  in  length  and 
-an  inch  or  so  broad.  One,  however  (Figure  55),  was  a  circalar 
stone  of  a  bright-green  color,  in  which  the  entire  circumference 
{with  the  exception  of  a  small  arc)  had  been  toothed  or  chipped. 
This  was  probably  used  in  the  same  manner  as  the  straight  saws, 
bung  held  between  the  finger  and  thumb. 

Cfaiaels,  awls,  borers  and  rimmers  occur  in  abundance.  The 
chisels  or  pointed  tools  were  probably  used  in  chipping  out  hiero- 
glyphics. The  awls,  borers,  and  rimmers  were  employed  in  per- 
forating skins,  wood,  stone,  etc. 

Among  the  pottery  and  pendants  may  bo  seen  holes  made  fay 
•  See  Figure  S,  PUlo  I 
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these  instrnmento.    One  opening  of  the  orifice  is  small,  while  the 
other  is  larger  and   funnel-shaped,  revealing  concentric  rings, 
showing  that  the  tool  with  which  they  had  been  bored  ta-  jr\ 
pered  gradually  to  a  point.     On  account  of  the  delicate  mTj 
nature  of  these,  it  is  seldom  that  a  perfect  one  can  be  \ 
found,  but  Figure  56  represents  an  unusually  delicate  spec-    I 
imen  picked  up  on  the  Rio  de  Chelly.     It  is  shaped  like    E: 
a  horseshoe  nail  and  chipped  from  a  perfectly  white  stone.     Pi 

Stone  mortars  are  rare  in  a  state  of  entirety,  yet  ^^^^^^ 
found  many  fragments  scattered  oyer  the  plains  and 
through  the  cailons.  The  prevailing  material  seems  to  have 
bc'on  sandstone  ;  pestles  are  very  rarely  seen.  However,  in  the 
Moqui  village,  I  observed  several  stone  mortars,  some  eight  or  ten 
inches  in  diameter,  with  their  accompanying  pestles,  which  had 
been  placed  on  the  house  tops,  and  I  was  told  that  they  had  not 
been  in  use  for  many  years,  having  descended  with  many  old 
stone  implements  from  the  forefathers  of  the  tribe. 

One  of  the  most  common  objects  to  be  found  in  and  about  the 
crumbling  );>uildings  is  the  millstone,  or  metate^  and  with  it  the 
com  grinder.  Lieutenant  Emory  says  of  the  ancient  remains 
along  the  Gila  River :  *^  The  implement  for  grinding  com  and 
the  broken  pottery  were  the  only  vestiges  of  the  mechanical  arts 
which  we  saw  amongst  the  ruins,  with  the  exception  of  a  few 
ornaments,  principally  immense  well-tumed  beads,  the  size  of  a 
hen's  egg."  A  good  specimen  of  a  grinder  may  be  seen  in  Figure 
4,  Plate  I. :  it  is  made  of  black 
cellular  basalt,  found  near  Ojo 
Caliente,  N.  M. 

The  great  numbers  of  pieces 
of  perforated  pottery  and  small 
stones  were  used  in  two  ways : 
some  were  intended  for  or- 
namenting the  person,  while 
others  were  doubtless  used  for 
drawing  out  sinew  for  bow- 
strings and  thread. 

Other  i  m  plements  were 
discovered  whose  uses  have  not 
been  determined,  such  as  Fig-< 
ure  57.  I  picked  up  severar 
polished  stones  of  a  pink  color, 
GTOund  down  flat  on  each  side. 

X^.  1        /   •      1.        Cm  K)    STOIfB  IMPLBCm  WITH  SUARF 

These  were  a  couple  of  mches  imi. 
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in  length  and  an  inch  in  width,  but  whether  designed  for  some 
ornamental  purpose  or  whether  used  as  implements  of  some  kind, 
I  am  unable  to  say.  Figure  1,  Plate  I.,  is  a  specimen  of  basket 
weaving  found  in  one  of  the  ruins  of  the  Mancos,  but  I  am  inclined 
to  think  that  it  is  not  of  very  ancient  workmanship,  but  was 
most  probably  carried  there  by  some  roving  Indian  who  belonged 
to  a  more  recent  tribe.  Yet  it  is  not  improbable  that  this  had 
been  woven  centuries  ago,  for  it  is  made  of  a  species  of  rush 
{Scirptcs  validus)  which  occurs  abundantly  on  the  banks  of  the 
stream,  and  this  kind  of  vegetable  matter,  containing,  as  it  does, 
a  considerable  amount  of  silica,  might  remain  perfect  in  sheltered 
locations  for  an  indefinite  period. 

Figure  2,  Plate  I.,  illustrates  a  bundle  of  sticks  which  was 
found  buried  beneath  a  pile  of  rubbish  in  a  cliff  house  of  the 
same  canon.  These  sticks  may  have  been  used  in  some  game. 
Such  objects  are  employed  at  the  present  day  by  several  Indian 
tribes.  The  Utes  use  them  in  gambling,  each  one  counting  a 
unit.  As  they  are  won  they  are  stuck  in  the  ground  in  front  of 
the  player,  and  he  who  succeeds  in  winning  all  the  ^sticks  gains 
the  stakes.  These  pieces  of  wood  have  been  sharpened  at  one 
end  by  rubbing  on  stones.  Mr.  Holmes,  who  discovered  them, 
says,  "  The  bit  of  cord  with  which  they  are  tied  is  made  of  a 
flax-like  fibre  carefully  twisted  and  wrapped  with  coarse  strips 
of  Yucca  bark ;  beside  this  a  number  of  short  pieces  of  rope  of 
different  sizes  were  found,  that  for  beauty  and  strength  would 
do  credit  to  any  people.  The  fibre  is  a  little  coarser  and  lighter 
than  flax,  and  was  probably  obtained  from  a  species  of  Yucca 
which  grows  everywhere  in  the  Southwest." 

Among  the  personal  adornments  of  most  aboriginal  tribes  of 
men  are  found  many  varieties  of  beads  which  have  been  cut  or 
ground  from  wood,  bone,  horn,  stone,  claws,  and  teeth  of  animals, 
or  shells.  Those  made  of  various  species  of  the  latter  predomi- 
nate, the  marine  shells,  such  as  the  Busycon^  Marginella^  Oliva^ 
Fasciolaria^  and  many  other  genera  (usually  univalves^  being 
the  most  common.  The  prehistoric  people  of  Arizona,  New 
Mexico,  Utah,' and  Colorado  employed,  in  the  decoration  of  their 
persons,  at  least  two  genera,  of  which  several  species  were  dis- 
covered by  the  photogi*aphic  division  of  Hayden's  United  States 
Geological  Survey. 

All  the  bead  ornaments  found  in  this  section  of  the  West  may 
be  classed  under  four  heads :  — 

I.  Shells. 
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II.  Earthen- ware  beads. 

III.  Turquoises. 

IV.  Pendants. 

(A,  of  stone  ;  B,  of  pottery.) 
The  marine  shells  which  were  converted  into  beads  by  the  an- 
cient tribes,  so  far  as  has  been  ascertained  by  the  investigations 
of  the  United  States  Geological  Survey,  during  the  summer  of 
1875,  were  the  OUva  and  (possibly)  the  Bu^ycouy  or  Murex.  Of 
the  former  genus  we  were  so  fortunate  as  to  discover  at  least  one 
species.  Figure  7,  Plate  I.,  represents  a  specimen  of  the  OUva 
hiplieata  (probably),  although  the  shell  ^  is  so  weather  worn  that 
the  specific  characteristics  are  almost  entirely  obliterated.  Still, 
it  strongly  resembles  this  species  of  the  Pacific  coast,  and  is  very 
likely  the  same.  This  size,  however,  was  not  so  common  as  a 
larger  variety  which  is,  in  all  likelihood,  a  more  fully  developed 
representative  of  the  same  species.  The  first  samples  of  these 
shell  beads  were  taken  from  the  site  of  an  old  ruin  where  they  had 
been  lying  for  many  centuries,  until  they  had  become  entirely 
decomposed.  Through  Eastern  Utah  and  south  into  Arizona 
many  <  )livas  were  found  scattered  through  the  dibri$  of  crum- 
bling walls  and  broken  pottery.  The  perforation  has  been  ef- 
fected by  grinding  down  the  apex  so  that  a  thong  would  pass 
through  the  shell  lengthwise.  Of  the  genus  Bu$ycon^  or  Murex^ 
was  found  but  one  doubtful  example.  The  beads  made  fron^  this 
were  of  two  sizes  and  usually  white.  The  smaller  variety  was 
flat  on  both  sides,  or  slightly  convex  on  one  side  and  concave  on 
the  other  (Figure  58),  as  thin  as  a  wafer,  and  the  circumference 
of  an  ordinary  pea.  In  the  centre  a  neatly  bored  hole  >^  >^ 
enabled  the  owner  to  string  them  together  in  the  ^^  CV 
form  of  a  necklace.  The  larger  variety  was  about  <'»•«.) 
the  circumference  of  an  average  buck  shot.  Such  beads  were 
evidently  held  in  great  esteem  by  the  wearers,  and  among  the 
ruins  they  are  extremely  rare,  only  a  few  specimens  having  been 
found.  Captain  John  Moss,  of  Parrott  City,  Col.,  says  that 
these  beads  are  valued  highly  by  the  present  Navajo  Indians  to 
the  south,  a  small  string,  when  such  can  be  found,  bringing  in 
exchange  a  good  horse.  The  Navajoes  are  constantly  grubbing 
about  the  old  buildings  and  adjacent  graves  in  search  of  these 
trinkets ;  this  accounts  in  some  measure  for  their  great  scarcity 
among  the  ruins  to-day.  They  were  undoubtedly  obtained  by 
the  ancients  from  other  tribes  who  brought  them,  or  at  least  the 

*  II  IDAJ  be  OlivtUa  yraeUU, 
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shells  from  which  they  were  fashioned,  from  tho  Pacific  coast. 
We  know  that  these  ruina  extend  as  far  west  as  the  junction  of 
the  San  Juan  and  Colorado  rivers,  so  that  communication  between 
the  tribe  in  question  and  others  situated  along  the  Patufic  Ocean 
or  GuU  of  California  was  rendered  easy.  Don  Jose  Cortez, 
writing  of  the  tribes  near  the  Colorado,  in  1T99,  speaks  of  "  the 
white  beada  they  get  on  the  shores  of  the  Gulf  of  California." 

Of  the  second  class  of  bead  ornaments,  many  are  found  among 
the  heaps  of  ancient  pottery  whicli  surround  the  majority  of  the 
old  ruined  buildings.  A  small  piece  of  pottery,  generally  of  the 
best  glazed  and  painted  ware,  is  selected,  and  the  edges  groand 
down  into  a  circular  or  rectangular  form  varying  in  size  from  a 
third  of  an  inch  to  two  inches  in  diameter,  or  from  a  half  inch  to 
an  inch  and  a  half  in  length.  The  circular  specimens  have  per- 
forations in  the  centre,  while  the  square  or  rectangular  varieties 
have  holes  near  one  end.  These  latter  may  be  classed  with  Ko. 
IV.    Some  forms  of  No.  II.  may  he  seen  in  Figure  69.' 


(m.  W.)    ANCIENT  IHDIAN  KTTIRT.    (Natminn.) 

The  third  division  is  represented  by  but  a  single  speciinen, 
which  was  picked  up  during  the  month  of  August,  1875,  in  the 
CaBon  of  the  Montezuma,  in  Utah.  It  is  simply  a  piece  of  tur- 
quoise flattened  and  polished  on  both  sides,  and  is  undoubtedly 
half  of  a  small  plate  or  bead,  aa  is  demonstrated  by  the  orifice, 
at  which  place  it  has  been  divided.  The  hole  was  evidently  bored 
by  a  stene  rimmer,  as  the  opening  on  the  upper  surface  is  modi 
greater  in  diameter  than  that  on  the  under.  This  interesting  relic 
nieasures  abont  a  third  of  an  inch  across  its  greatest  diameter. 
Turquoises,  the  "  cJtalchihuitU  "  oE  the  Aztecs,  were  obtained  from 
the  Los  Cerillos  Mountains,  in  New  Mexico,  southeast  of  Santa 
F^.  Here  is  a  quarry  which  was  worked  before  the  arrival  of  the 
1  The  largeuc  of  ibne  mir  have  been  designed  for  ipindte  whorii. 
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Spaniards  in  the  country,  and  it  was  here,  nndoubtedly,  that  the 
ancient  ^^cliff-dwellers*'  obtained  their  turquoise.  Here,  prob- 
ably, their  descendants,  the  Moquis,  Pueblos,  and  Zufiis,  procured 
the  turquoises  mentioned  by  the  Reverend  Father  Friar  Marco  de 
Ni^a  in  1539,  and  by  Francisco  Vasquez  de  Coronado  in  his 
account  of  his  visit  to  these  people  in  1540.  Marco  de  Ni9H 
wrote :  *^  They  have  emeralds  ^  and  other  jewels,  although  they 
esteem  none  so  much  as  turquoises,  wherewith  they  adorn  the 
walls  of  the  porches  of  their  houses  and  their  apparel  and  ves- 
sels, and  tbey  use  them  instead  of  money  through  all  the  coun- 
try." 

The  fourth  and  last  class  of  bead  ornaments  consists  of  all 
those  trinkets  made  usually  of  stone  or  silicified  wood,  but  occa- 
sionally of  pieces  of  pottery  which  were  employed  in  decorating 
ear-rings  or  necklaces.  These  are  usually  flat,  neatly  polished, 
rectangular  pieces,  with  the  aperture  in  one  end.  They  vary 
from  half  an  inch  to  two  inches  in  length,  the  width  being  usu- 
ally about  two  thirds  of  the  length,  and  from  one  sixteenth  to 
one  eighth  of  an  inch  in  thickness.  The  form  graduates  from 
the  rectangular  to  the  elliptical,  as  the  corners  are  more  or  less 
rounded.  Figures  6  and  6a,  Plate  I.,  represent  two  of  these  or- 
naments, an  inch  and  a  quarter  in  length.  These  were  suspended 
eitlMT  from  circular  ear-drops,  made  mostly  of  shells,  or  from  the 
fro|P  centre  of  necklaces,  and  in  some  cases  may  have  been  worn 
at  the  nose.  Some  such  ornaments  as  these  are  still  employed 
among  the  Yampais,  Pimas,  Mojaves,  Moquis,  Pueblos,  and  ZuQis 
of  Arizona  and  New  Mexico.  This  style  of  perforated  ornament 
was  the  commonest,  and  the  specimens  are  the  most  abundant  of 
all  the  varieties  which  may  be  classed  among  the  head  work  of  the 
ancient  people  of  the  West.  They  include  all  such  objects  as 
pendants,  ^^  gorgets,"  ear-drops,  and  nose  ornaments,  usually 
made  from  silicified  wood,  though  occasionally  from  a  white,  fine- 
grained limestone. 

The  shell  ear-rings  were  manufactured  with  much  labor,  and 
used  by  the  same  people.  One  single  fragmentary  specimen  was 
discovered  by  the  party,  but  it  is  sufficient  to  show  its  use,  and 
was  probably  a  representative  of  an  ordinary  form.  (See  Fig- 
ure 60.)  The  circlet  was  cut  from  a  whorl  of  a  marine  shell,  most 
likely  the  Murex.  As  shown  by  the  arc  of  the  circumference  of 
the  specimen,  itwas  originally  about  one  and  five  eighths  inches 
in  its  outer  diameter.     To  such  attachments  as  this  the  pendants 

1  Chrysolite,  probably. 
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of  Cbiss  IV.  were  suspended.     Another,  similar  to  this  but  larger, 
which  was  found  at  the  Casa  Grande  (Chichilticale),  on  Rio 
Gila,   is   figured  by    Lieut   A.   W. 
Whipple  in  his  report.     One  speci-  .-'   ..'\ '*^^ 

men  of  a  finger  ornament  was  found 
by  Mr.  Holmes*s  party.  It  repre- 
sents a  ttone  ring  about  five  eighths 
of  an  inch  in  diameter,  made  of  bard, 
gray  slate*  This  may  be  seen  in  Fig- 
ure 9,  PUte  I. 

TliG  {perforations  in  the  pendants 
are  drilled,  some  of  them  from  each 
side,  meetuig  at  the  centre,  while  in 
others  the  boring  has  been  done  en-  (»»•  «> )  wwah  shell  bae-ei«o. 
tirely  from  one  side.  In  the  majority  of  cases  the  orifice  is 
funnel-shaped,  but  occasionally  we  meet  with  a  piece  of  pot- 
tery in  which  the  perforation  is  of  the  same  diameter  through- 
out. This  neat  puncturing  must  have  been  accomplished  with 
superior  stone  awls  or  borers.  In  some  specimens  of  pendants 
the  hole  has  been  started  and  sunk  half  way,  but  not  com- 
pleted. Figure  61  illustrates  a  very  pretty  charm  or  chain  orna- 
ment (possibly  a  totem)  made  of  a  white  stone.  It 
represents  an  animal  of  some  kind,  is  cylindrical,  and 
was  probably  worn  at  the  neck ;  it  may  have  been  a 
sinker.  This  is  the  only  object  of  this  kind  found 
throughout  this  country,  with  the  exception  of  a 
carved  figure  (PUite  I.,  Figure  8).  Several  pieces 
of  white  wampum  were  also  picked  up  near  the 
mouth  of  the  Rio  de  Chelly,  but  they  were  not 
drilled  hollow.  They  resembled  pieces  of  solid  pipe- 
stem  about  an  inch  in  length,  and  had  either  been  (rio.  ei^^AVU- 
cut  from  a  thick  shell  or  were  fashioned  from  a  white  ant.^^  '""^ 
stone. 

We  see,  then,  that  the  ancient  Pueblos  devoted  much  time 
and  labor  to  the  production  of  objects  for  the  decoration  of  the 
person,  and  in  this  respect  they  displayed  much  ingenuity,  and 
their  surviving  ornaments  reveal  to  us  some  degree  of  the  vanity 
with  which  they  were  endowed. 
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GLIMPSES  OF   MIND  IN  BIRDS. 

BT  DR.   CHARLES   C.    ABBOTT. 

f\i^  the  morning  of  the  20th  of  December,  1876,  a  large  flock 
^^  of  small  sparrows  was  seen  to  pass  over  my  house  and  settle 
down  in  the  old  oaks  immediately  beyond.  There  they  remained 
and  chattered  for  fully  an  hour,  when  with  one  accord  they  all 
took  flight  and  sped  on  their  way  southward.  There  was  no 
need  of  destroying  the  lives  of  any  of  these  joyous  songsters,  for 
they  were  so  very  tame  that  they  were  easily  recognized  while 
busily  flitting  through  the  then  ice-covered  twigs  of  the  oaks. 
They  were  the  common  tree-sparrows  (^Spizella-  monticola).  I 
was  so  much  struck  with  the  peculiarity  of  their  movements,  in 
the  dual  circumstance  of  migrating  in  company  and  in  their  close 
proximity  while  on  the  wing,  —  two  conditions  I  had  never  before 
noticed  with  reference  to  this  sparrow,  —  that  I  started  out  for  a 
day  in  the  field,  to  see  if  other  birds  were  to  be  found  migrating 
by  day,  as  though  endeavoring  to  escape  the  severity  of  the 
weather,  which  was  unusual. 

I  wandered  along  a  wooded  hill-side  having  a  southern  out- 
look, and  from  thence  to  a  narrow  strip  of  marshy  meadow  be- 
yond. An  occasional  meadow-lark,  a  single  song-sparrow,  and 
the  grass-finch  (^Podccetes  gramineus)^  ever  at  home,  were  the 
only  birds  to  be  seen.  After  a  three  hours'  ramble  I  turned  my 
steps  homeward.  It  was  scarcely  two  hours  before  sunset,  and 
while  I  lingered  under  the  grand  old  oaks  and  listened  to  the  oc- 
casional chirp  of  some  unseen  and  distant  sparrow,  a  loud,  whir- 
ring sound  and  constant  chirping  caused  me  to  look  up.  In  the 
same  oaks  was  another  flock,  but  of  very  different  birds.  They, 
too,  were  recognized  at  a  glance.  They  were  the  purple  finch 
(^Carpodacus  purpureus).  They  lingered  for  many  minutes, 
when  with  one  accord,  though  I  could  not  determine  upon  what 
signal,  they,  too,  took  flight,  but  in  a  westerly  direction  and  in 
the  face  of  a  bitterly  cold  wind  that  was  just  freshening  into  a 
gale. 

The  particular  actions  of  these  two  flocks  of  widely  differing 
species  of  finches  were  of  much  interest  to  me,  and  have  sug- 
gested some  thoughts  as  to  the  purport  of  their  evidently  migra- 
tory movements. 

It  is  not  an  unusual  occurrence  for  any  one  species  of  our  birds 
suddenly  to  quit  a  neighborhood  where  they  may  have  been  in 
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numbers  for  many  weekB,  and  after  a  longer  or  shorter  absence 
as  suddenly  to  return  to  their  accustomed  haunts.  More  partic- 
ularly is  this  the  case  with  our  winter  residents.  It  is  generally 
suppiisetl  that  these  semi*migratory  movements  are  in  conse- 
quence of  meteorological  conditions,  the  birds  having  the  power 
to  foretell  a  change  by  recognizing  it  through  alterations  in  in- 
animate nature,  not  appreciable  by  man,  or  more  probably  by 
electric  conditions  acting  directly  upon  them,  on  the  same  princi- 
ple tliat  a  gouty  big  toe  is  an  excellent  barometer.  Granting  that 
these  sudden  departures  from  a  given  neighborhood  by  any  spe- 
cies of  birds  or  by  the  birds  generally  are  caused  by  a  meteoro- 
logical influence,  operating  on  each  individual  alike,  would  they 
not  thiMi  go  as  individuals  from  the  locality  where  the  influence 
is  fell  to  one  better  suited  to  them,  during  the  prevalence  of  the 
obnoxious  conditions  ?  Every  bird  would  then  become  a  mere 
aut^)maton,  wafted  to  and  fro  at  the  mercy  of  the  winds  and 
clouds.  While  I  do  admit  that  the  weather  is  the  determining 
ciuise  of  the  birds*  movements,  I  am  convinced  that  the  influence 
is  exerted  in  a  somewhat  different  way.  These  temporary  mi- 
grations are  not  made  individually,  but  collectively,  the  birds 
maintaining  a  close  association,  their  numl)er8  not  varying  be- 
tween the  times  of  their  departure  and  arrival.  No  meteorolog- 
icsil  influence  could  produce  a  flocking  of  any  species,  as  repre- 
si^nted  in  a  given  area,  previous  to  forcing  or  at  least  inducing 
them  to  quit  the  neighborhood.  Now,  if  we  allow  to  birds  exact 
geogniphical  knowledge  of  a  considerable  extent  of  territory,  then 
ex[>erience  will  have  taught  them,  without  doubt,  tliat  a  ravine 
extending  at  right  angles  to  the  track  of  a  storm  is  a  proper  shel- 
ter while  the  storm  or  ^^  spell  of  severe  weather**  lasts  ;  and  the 
atmospheric  conditions  pending  the  change  admonishing  them, 
the  scattered  birds  would  depart  thereto  and  arrive  singly  from 
every  quarter,  congregsiting  for  the  first  time  when  safely  in 
the  protocting  ravine ;  but  this  is  not  found  to  be  the  case  at  alL 
They  amgregate  wherever  they  may  happen  to  be,  and  this  ne- 
cessitates an  uttered  signal,  understood  by  them.  Once  collected 
they  di'termine  iheir  route  and  depart  in  company.  In  Decem- 
ber liist,  as  I  have  related,  I  met  with  two  such  flocks  of  migrat- 
ing birds.  In  thus  associating  they  must  derive  either  benefit  or 
ple;isurts  if  not  both.  If  benefit,  it  must  be  that  a  mutual  un- 
derstanding exists  among  them  ;  if  pleasure,  there  must  be  an 
intt'rchange  of  the  impressions  made  upon  one  to  the  other. 
That  it  is  an  audible  interchange  we  all  know,  for  flocks  of 
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mutes  do  not  occur  ;  that  it  is  a  varied  expression  of  notes,  pecul- 
iar to  each  species,  is  as  well  known  ;  and  so,  judging  these  same 
birds  from  a  human  stand-point,  they  assuredly  know  themselves 
and  understand  each  other,  have  definite  expressions  for  certain 
conditions,  have,  in  fact,  the  gift  of  language  as  the  natural  out- 
come of  that  power  of  thought  which  their  methodical  lives  show 
they  duly  exercise. 

The  presence  or  absence  of  food  in  any  given  locality  is  also 
rightly  supposed  largely  to  influence  the  stay  or  departure  of  all 
birds,  either  resident  or  migratory  ;  but  let  us  take  the  instance 
of  the  roving  purple  finches  I  have  referred  to.  In  this  case 
there  was  doubtless  an  abundance  of  food  available  for  weeks  in 
the  little  wood  in  which  they  tarried  for  so  short  a  time.  They 
certainly  did  not  remain  long  enough  to  determine  that  point, 
and  so  gave  evidence  of  a  predetermined  journey  to  some  partic- 
ular point,  towards  which  they  were  moving  when  I  chanced 
upon  them.  On  these  same  oaks  and  about  the  hill-side  gener- 
ally, scores  of  times  I  have  seen  these  finches  often  for  days  to- 
gether, and  consequently  finding  sufficient  food.  When  I  last 
saw  them  they  were  not  seeking  out  better  feeding  grounds  than 
those  they  had  left,  but  a  locality  otherwise  more  suitable.  If, 
then,  there  is  in  the  character  of  these  migratory  movements 
even  a  trace  of  predetermination,  does  it  not  bear  directly  upon 
the  question  of  the  conveyance  of  impressions  from  one  to  the 
other  ?  and  if  the  sounds  they  utter  are  closely  related  to  their 
movements,  can  we  conceive  of  these  as  having  any  other  signifi- 
cance than  that  of  being  the  means  by  which  they  express  their 
thoughts,  —  that  their  utterances  are  strictly  a  language?  One 
can  easily  believe  that  an  elaborate  song  is  a  pleasure  to  the  lit- 
tle musician  himself  as  well  as  all  his  hearers,  and  may  be  given, 
perhaps,  with  a  wholly  selfish  intent ;  but  not  so  can  we  explain 
away  the  endless  chirps  and  twitters  expressed  during  the  ordi- 
nary  routine  of  each  day's  existence. 

Again,  as  bearing  upon  the  subject  of  birds'  flocking,  together 
with  their  various  ^^  notes"  or  language,  it  is  to  be  borne  in  mind 
that  widely  different  species  do  not  migrate  together,  but  on 
the  other  hand,  allied  species  and  genera  are  thus  associated,  and 
there  is  a  marked  similarity  in  very  many  of  the  "  calls  "  of  these 
allied  species,  as  well  as  identity  in  habits  and  preference  for  the 
same  localities.  And  are  not  these  facts,  by  the  by,  suggestive 
of  the  great  probability  that  in  the  distant  past  the  variations 
now  existing  in  our  widely  different  birds  were  far  less  in  num- 
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ber,  and  that  the  influences  exerted  by  endless  external  conditions 
have  been  in  part  the  origin  of  the  so-called  species  of  to-day  ? 
But  possibly  speculation  as  to  the  origin  of  the  speciGc  variation 
in  bird  life  is  in  vain  ;  and  coming  back  to  the  present,  to  see  it 
as  it  is,  we  find  far  more  that  suggests  laborious  study  than  a 
life-time  can  accomplish;  and  that,  too,  without  seeking  for 
marked  exhibitions  of  ingenuity  on  the  part  of  the  birds.  Inter- 
esting as  these  are  to  the  field  naturalist,  whenever  met  with,  it 
is  doubtful  if  such  chance  occurrences  are  really  as  instructive  in 
one*s  endeavor  to  appreciate  the  mental  endowments  of  birds  as 
are  their  ordinary  daily  and  seasonal  acts. 

And  agiiin,  as  indicative,  I  think,  of  the  existence  of  a  mind  es- 
sentially the  same  as  our  own,  is  that  love  of  company  of  their 
own  kind,  which  is  so  marked  a  feature  of  bird  life.  Birds  may 
be  associated  and  influenced  pleasantly  by  each  other's  presence 
without  being  ^^  flocked,'*  as  we  say  of  gregarious  species.  After 
nearly  a  score  of  years  of  out-door  study  in  the  woods  and  about 
the  fields,  through  the  marshes  and  over  mountains,  I  am  well 
satisfied  that  the  bird  is  eminently  a  social  creature.  One  need 
but  watch  the  busy  warblers  as  they  wander  from  twig  to  twig  of 
our  elm-trees  to  note  how  humanly  they  act  when  two  chance  to 
meet  face  to  face  while  passing  around  the  large  branches :  a 
moment's  halting*  a  cheery  twitter,  a  still  more  emphatic  adieu, 
perhaps  their  partjng  note,  and  they  separate  to  continue  their 
untiring  search  for  insects. 

Capture,  if  you  have  the  heart  to  do  so,  a  nest-building  bird, 
and  place  it  in  a  cage,  near  the  site  of  its  unfinished  home.  See 
with  what  painful  curiosity  its  puzzled  mate  endeavors  to  com- 
prehend the  mishap,  and  fearless  of  the  cage  itself,  with  what 
close  scrutiny  it  is  examined,  in  hopes  of  finding  some  available 
crevice  through  which  the  captured  bird  may  escape.  Note  with 
what  care  an  abundance  of  food  is  brought  to  the  prisoner,  show- 
ing that  the  binl  realizes  some  of  the  difficulties  into  which  its 
mate  has  fallen.  The  utterances  of  both,  too,  are  at  this  time 
worthy  of  the  closest  attention.  They  arc  not  simply  the  sharp 
chirp  of  fear  on  the  part  of  the  captured  bird,  but  a  varied  into- 
nation, characteristically  responded  to  by  the  bird  at  large ;  and 
one  cannot  fail  to  interpret  it  as  an  appeal  for  assistance.  I  have 
experimented  in  this  cruel  manner  many  times ;  and  while  the 
caged  victim  was  confined,  its  mate  provinl  faithful,  and  the  char- 
acter of  every  act  under  these  peculiar  circumstances,  in  connec- 
tion with  their  utterances,  confirmed  my  belief  that  their  vocal 
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power  has  been  evolved  for  the  same  ends  and  largely  meets  the 
same  requirements  that  the  power  of  language  accomplishes  for 
man. 

Let  us  now  view  bird  life  from  another  stand-point.  There  are 
not  a  few  indications  to  show  that  birds  are  not  victims  of  pre- 
destination, such  as  some  worthy  people  are  unhappily  deluded 
into  supposing  themselves  to  be,  but,  being  quite  free  to  choose, 
exercise  not  a  little  forethought,  especially  in  spring,  in  prede- 
termining their  movements,  in  part,  during  the  coming  season. 
How  else,  for  instance,  can  we  explain  such  a  fact  as  the  aban- 
donment of  a  partly  constructed  nest  and  rebuilding  elsewhere, 
usually  on  the  same  tree  ?  I  have  so  closely  watched  orioles  while 
building,  that  I  am  confident  that  a  nest  nearly  finished  was  aban- 
doned not  from  ex)>erience  of  its  being  of  too  easy  access  to  ene- 
mies, but  because  subsequent  thought  suggested  the  possibility  of 
such  an  occurrence,  and  therefore  the  change  of  position  was  de- 
cided upon.  Such  instances  are  quite  common ;  and  strangely 
enough  these  abandoned  nests  are  not  utilized  in  the  manufact- 
ure of  another,  but  are  left,  I  believe,  as  a  blind  to  the  ene- 
mies, which  now  are  happily  but  few,  of  this  particular  bird.  In 
one  case  the  delicate  branches  of  a  weeping-willow  being  found 
too  slight  for  the  weight  of  the  nest  when  occupied,  another 
branch  some  few  inches  distant  —  as  nearly  as  I  could  determine, 
about  a  foot  —  was  brought  into  use,  as  an  additional  support,  by 
carefully  interweaving  a  long  string  witli  the  body  of  the  nest, 
and  then  carrying  it  up  and  attaching  it  by  a  number  of  turns 
and  a  knot  to  the  branch  above.  Thus  secured,  the  nest  sus- 
tained the  weight  of  the  young  when  fully  grown  and  both  the 
parent  birds.  The  little  warbling  fly-catchers  that  build  a  semi- 
pensile  nest  in  the  fork  of  delicate  twigs  have  been  known  to  do 
precisely  the  same  thing,  especially  when  the  cow-pen  bird 
(^Molothrus  pecoris)  burdens  them  with  an  egg  that  when 
hatched  taxes  severely  the  strength  of  their  slightly  built  nest. 
Here  we  have  forethought,  for  while  the  nest,  in  the  case  of  the 
orioles,  was  sufficiently  secure  for  the  proper  care  of  the  eggs, 
and  would  sustain  the  additional  weight  of  one  bird,  they  knew 
that  when  the  young  were  well  grown  and  required  the  care  of 
both  parents  in  feeding  them,  then  the  nest  must  needs  be 
stronger  than  they  had  originally  made  it.  Can  we  consider  it 
probable  that  the  same  idea  of  future  insecurity  occurred  to  both 
parent  birds  simultaneously?  Yet  they  worked  together  in  the 
addition  made  to  it.    Rather  the  idea,  occurring  to  one,  was  com- 
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municiiUHl  to  the  other,  and  the  chirps  and  twitters  of  a  whole 
afternoon  were  their  sole  means  of  communication.  Here,  have 
we  not,  without  overstraining  our  imagination  or  at  all  taxing 
our  cre<lulit\%  a  veritable  glimpse  of  mind  in  birds  ?  Further,  is 
it  not  sui  hidiaition  of  a  high  order  of  mental  power?  These 
birds  WiTi*  not  simply  pursuing  tlie  ordinary  routine  of  nest^build- 
ing,  but  actually  carefully  consi^er(*d  the  future  and  its  possible 
mishaps,  and  guarded  intelligently  against  them. 

The  senseless  ]>ers<H;ution  to  which  our  common  crow  has  been 
subject4*d  by  short-sighted  farmers  —  for  it  is  in  re^ility  a  most 
valuable  binl  to  the  agriculturist — has  rendered  it  exceedingly 
shy  and  ouiuiing.  This  is  well  known  to  every  one  who  has  ever 
seen  a  orow,  at  lesist  in  our  Middle  States.  While  timidity  has 
doubtless  become  hereditary  in  all  our  birds,  and  is  increased  in 
every  individual  through  imitation  of  the  parent  birds,  which 
themselves  act  not  only  from  hereditary  impulses,  but  from  ex- 
perience, on  the  other  hand  cunning  is  not  necessarily  an  inher- 
ited trait,  lis  it  differs  so  greatly  in  individuals,  but  is  an  acquired 
one  ;  and  can  we  be  mistaken  in  considering  that  this  same  cun- 
nin;C  <>"  the  |>art  of  some  is  recognized  by  the  masses,  and  being 
constantly  associated,  they  naturally  learn  to  defer  to  the  better 
judgment  of  the  superior  birds.  On  the  other  hand,  crows,  as 
men,  sotui  leani  to  realize  their  superiority  over  their  fellows,  if 
they  possess  any,  and  quickly  assume  the  position  of  leaders.  In 
some  very  similar  way,  I  believe  tliat  crows  have  developed 
through  their  experience  as  persecuted  creatures  that  power  of 
organizsition  —  executive  ability  we  call  it  in  mankind  —  through 
which  they  are  able  to  maintain  their  numbers  and  esca{je  de- 
struction. It  may  be  urged  that  superior  cunning  ought  likewise 
to  have  been  evolved  among  our  game  birds,  inasmuch  as  they 
have  bet*n  far  more  persecuted,  so  that  they  too  might  have  suc- 
cessfully baffled  their  tormentors  and  maintsiined  their  ground. 
I  can  but  siiy  that  to  some  extent  it  probably  has,  but  that  they 
may  have  l«.*ss  active  intellects,  and  their  being  S4i  unintermit- 
tingly  pursueil  lias  had  a  depressing  effect ;  while  on  the  part  of 
crows,  [)ersecution  has  resulted  in  acceleration  of  the  develop- 
ment of  mental  powers.  Contact  with  man,  it  is  easily  sc^en,  has 
sharpened  the  wits  of  many  of  the  lower  animals,  to  such  an  ex- 
tent in  some,  that  like  the  crow  they  can  resist  him  ;  while  otherst 
like  the  great  auk,  ))crhaps  through  want  of  energy,  have  per- 
ished. 

Binis  are  not  naturally  given  to  excesses  in  eating  or  drink* 
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ing,  but  now  and  then  it  happens  among  the  berry  and  seed- 
eating  species  that  they  do  not  discriminate  between  wholesome 
and  unhealthy  food,  and  the  result,  Tery  naturally,  is  sickness. 
I  have  known  robins  to  be  poisoned  by  eating  belladonna  berries, 
and  sparrows  to  become  ^^  bewildered "  by  pecking  at  trash 
thrown  from  an  apple-whisky  distillery.  These  occurrences  sug- 
gested a  simple  experiment  with  alcohol,  and  my  victims  were 
crows.  While  the  ground  was  well  covered  with  snow  and  the 
crows  quite  tame  in  consequence  of  the  scarcity  of  food,  I  soaked 
some  com  with  alcohol  and  placed  it  where  the  birds  readily 
found  it.  In  a  few  minutes  it  was  all  devoured  by  four  crows 
who,  like  Oliver  Twist,  were  clamorous  for  more;  but  their 
clamor  soon  ceased.  The  ordinary  intoxicating  effects  of  alcohol 
soon  began  to  show  themselves,  and  stranger  antics  no  silly  par- 
rot ever  yet  performed.  They  gave  way  at  first  to  loud  and 
rapid  talking,  loud  even  for  a  crow  ;  then,  after  vain  endeavors 
to  fiy  away  and  subsequent  ones  to  rest  upon  the  topmost  rail  of 
a  neighboring  fence,  they  gave  themselves  up  to  the  most  ludi- 
crous, subdued  mutterings,  and  finally  turned  gracefully  over,  fell 
from  the  fence,  and  lying  in  uneasy  positions  upon  the  snow 
soon  became  entirely  motionless,  as  profound  slumber  overcame 
them.  The  facts  I  desired  I  believe  were  obtained.  The  phys- 
iological effects  of  the  alcohol  proved  to  be  the  same  as  in  man  ; 
and  I  am  convinced  that  we  have  an  indication  here  of  what  is 
in  all  probability  the  case,  that  their  brains  are  at  least  so  far 
like  our  own  that  the  normal  operations  of  the  organ  are,  too,  of 
identical  character.  Crows  see  with  their  eyes,  they  hear  with 
their  ears,  and  why  deny  that  also  they  talk  with  their  tongues 
and  throats,  and  think  with  their  brains  ?  When  we  realize  the 
full  extent  of  the  mental' capabilities  of  birds,  the  mighty  distance 
that  ignorance  has  imagined  lies  between  the  brute  creation  and 
mankind  becomes  narrowed  to  a  little  space  indeed.  So,  when 
we  study  mankind  precisely  as  he  is,  and  recall  the  semi-brutal 
state  of  prehistoric  times,  it  is  doing  no  violence  to  truth  to  see 
more  of  humanity  in  the  less  favored  forms  of  life,  and  to  admit 
that  our  own  progress  is  still  clogged  by  the  traces  of  our  former 
brute-like  condition.  Allied  to  the  subject  of  intoxication  is 
that  of  permanent  insanity.  Does  a  functional  or  organic  dis- 
ease of  the  brain  ever  occur  in  birds  ?  .  Of  course  all  reference  is 
to  birds  in  a  state  of  nature.  We  are  all  familiar  with  instances 
of  birds  in  confinement  that  have  apparently  died  of  grief  from 
the  loss  of  their  mates.     We  have  here  a  case  of  cerebral  actabn 
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that  cannot  bo  explained,  if  to  a  bird*8  brain  we  only  accord  the 
operations  of  instinct.  Grief  has  no  more  to  do  with  instinct, 
pure  and  simple,  than  ordinary  emotions  have  to  do  with  the 
heart ;  and  yet  birds  certainly  do  experience  all  the  pains  occa- 
sioned by  grief,  and  when  this  becomes  excessive,  so  as  to  oanse 
death,  then  it  has  at  least  reached  the  border  lands  of  insanity. 
I  now  ask.  Do  birds  ever  in  their  feral  state  pass  qnite  beyond 
it  ?  If  not  wrong  in  considering  intoxication  temporary  insan- 
ity, then  certainly  birds  are  at  times  permanently  insane. 

It  not  unfrequently  happens  that  birds  are  forced  to  take  flight 
at  night,  when  darkness  only  is  visible,  and  are  wounded  or 
stunned  by  coming  in  violent  contact  with  some  resisting  object. 
While  snch  an  accident  usually  proves  fatal,  it  not  always  does 
so,  although  permanent  cerebral  injuries  are  received.  I  recall 
now  an  instance  of  a  male  quail  coming  with  tremendous  velocity 
against  a  window,  literally  cutting  a  passage  for  itself  through 
the  pane,  and  falling  on  the  floor  on  the  opposite  side  of  the 
room.  Tlie  bird  was  picked  up  for  dead  ;  but  while  being  exam- 
ined it  revived,  and  the  ill  effects  of  the  concussion  partially 
passed  away  ;  but  assuming  that  the  bird  was  as  mentally  strong 
as  its  fellows  before  the  accident,  it  was  ever  after  not  subject  to 
occasional  fits,  as  a  cause  of  the  mishap,  but  in  fact  permanently 
insane.  While  none  of  its  movements  were  what  one  might  ex- 
pect of  a  quail  in  confinement,  this  one  had  a  number  of  very 
crazy  notions.  The  most  noticeable  peculiarity  was  that  of 
whistling  its  ordinary  call-note  backwards,  thus,  **  TFAif^-bob," 
for  Bob-trAi/^.  The  intonation  and  accent  were  exactly  reversed, 
and  were  at  once  noticed  by  every  one  who  had  ever  heard  a  quail 
whistle.  While  very  tame  and  gentle  with  the  family,  it  readily 
recognized  strangers  as  such,  and  if  approached  by  them  would 
strike  at  them  with  its  claws,  lying  flat  on  its  back,  reminding 
one  forcibly  of  a  wounded  hawk.  Another  very  marked  pecul- 
iarity of  habit  was  that  of  chasing  or  appearing  to  chase  its  food, 
the  bird  evidently  laboring  under  the  impression  that  its  food 
was  alive  and  endeavoring  to  escape.  It  may  be  claimed  that 
the  passage  through  the  pane  of  glass  may  have  injured  its  eye- 
sight, and  so  the  apparent  chase  of  its  food  was  caused  by  disor- 
derf*(l  vision.  This  is  met  by  the  fact  that  in  no  other  way  did 
its  vision  appear  to  be  affected,  and  it  was  tested  in  several 
ways;  and  again,  the  effects  of  the  concussion  would  scarcely 
have  caused  also  an  alteration  of  its  vocal  organs,  as  though  its 
larynx   by   the  blow  had  been   tamed   wrong  end   foremost. 
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Somewhat  similar  instances  have  occurred,  where  birds  have 
been  slightly  wounded  with  fine  shot.  The  wounds  have  en- 
tirely healed,  the  locomotive  powers  are  all  restored,  and  yet 
the  bird  is  quite  another  creature,  not  only  in  its  manner  in  con- 
fineqnent,  but  its  desire  for  liberty,  so  strong  in  birds,  has  totally 
disappeared.  The  effects  of  the  wounds  have  been  to  radically 
change  the  mental  characteristics ;  yet,  so  far  as  determinable, 
every  function  of  the  body  is  in  proper  working  order.  If,  then, 
it  is  unnatural  in  its  ways,  endeavoring  to  do  many  things  to 
which  it  is  not  adapted,  and  which  its  wild  associates  never  do, 
it  is  simply  insane ;  and  if  insane,  then  there  must  be  the  essen- 
tial elements  of  a  mind,  to  become  either  wholly  or  in  part  de- 
ranged. 

'  Setting  aside  these  extreme  cases  of  wounded  birds,  and  look- 
ing closely  at  birds  at  large,  we  will  find  a  vast  difference  in  the 
relative  vivacity  and  agility  of  our  feathered  friends.  This  dif- 
ference, of  itself,  is  interesting  ;  but  become  familiar  through  gen- 
tleness with  the  robins  and  cat-birds  that  are  building  their  nests 
near  your  homes,  and  make  the  acquaintance  of  the  bluebirds, 
sparrows,  and  wrens,  and  every  creature  of  the  avi-fauna  of  your 
neighborhood,  and  you  will  surely  find  among  them,  here  and 
there,  some  melancholy  individual  that  has  no  home,  if  we  limit 
birds'  homes  to  their  nests,  and  certainly  with  no  visible  means 
of  support,  if  it  depends  upon  its  mate  to  take  care  of  him  or  her, 
as  the  case  may  be.  These  birds,  uumated,  moping,  and  almost 
Yoiceless,  are,  to  say  the  least,  eccentric.  One  instance  in  partic- 
ular is  vividly  recalled,  that  of  a  meadow-lark  (^Stumella  magna) 
which  for  hours  would  sit  upon  a  certain  limb  of  a  dead  tree,  and 
only  leave  it  voluntarily  for  a  short  time  to  feed.  It  never  sang, 
and  when  on  the  ground  did  not  associate  with  its  kind,  but 
trotted  about  with  chipping  sparrows,  along  the  garden  fence. 
Its  one  peculiarity,  marked  above  all  others,  was  the  resentment 
with  which  it  met  the  advances  of  its  fellows.  If  one  perchanced 
to  alight  on  this  crazy  lark's  adopted  home,  it  would  be  vigor- 
ously attacked,  and  the  intruder  invariably  was  driven  off.  At 
such  a  time  it  would  utter  a  vigorous  chirp,  but  at  no  other 
time  did  I  hear  any  note  uttered.  It  remained  thus,  in  the  one 
limited  spot,  for  three  weeks,  and  was  then  found  lying  dead  at 
the  foot  of  the  tree.  Dissection  showed  no  peculiarity  in  the 
anatomy  of  its  brain  or  viscera,  and  there  was  no  indication 
that  it  died  either  of  grief  or  starvation.  I  believe  it  simply  a 
case  of   insanity.     Another   such  case  was   that  of  a  cat-bird. 
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Tins  poor  fellow  for  the  greater  part  of  one  rammer  haunted  a 
row  of  currant  bushes,  in  a  very  melancholy  mood  the  while, 
an<l  when  seen  by  other  cat-birds,  they  would  immediately  give 
it  chase.  The  persecuted  bird  was  readily  recognized  by  hav- 
ing a  single  snow-white  feather  in  its  tail,  which  was  otherwise 
of  normal  size  and  color.  It  is  not  to  be  supposed  that  albinism 
which  extended  only  to  one  feather  could  have  been  the  csiuse  of 
this  ostnicism,  and  we  refer  the  cause  to  the  mental  state  of  the 
bird,  and  that  being  recognized  as  weaker  and  perhaps  otherwise 
unnatural,  they  would  have  killed  it  had  it  not  been  able  to  es- 
cape their  attacks  by  taking  refuge  in  dense  foliage  close  to  the 
ground.  Its  movements  indicated  physical  health,  its  loneliness 
and  inability  —  shall  we  say  ?  —  to  please  its  fellows,  indicated 
mental  ill  health,  that  is,  insanity. 

It  is  scarcely  necessary,  and  space  forbids  our  coing  further 
into  details  in  the  elaboration  of  such  phases  of  bird  life  as,  to 
human  comprehension,  are  apparently  identical  with  the  allied 
acts  in  man  ;  and,  indeed,  if  it  can  be  shown  that  under  any  one 
rircumstance  a  bird  thinks,  it  as  witisfactorily  determines  that 
the  creature  has  a  thought-producing  brain,  as  though  we  trace 
his  mental  powers  from  the  nest  to  the  close  of  adult  life.  Have 
we  not  more  than  one  such  circumstance  here  narrated,  as  a 
^'  proof  that  birds  possess  a  faculty  indistinguishable,  so  far  as  it 
goes,  from  human  reason  **  ?  When  noting  the  circumstances  of 
limited  migrations,  we  saw  that  it  was  not  a  blind  movement  on 
the  part  of  each  individual,  but  the  influence  being  alike  recog- 
nized by  all,  they  congregated  and  departed  with  a  full  knowl- 
edge of  whither  they  were  going,  this  predetermination  being 
nhown  by  the  character  of  their  movements  while  journeying. 
The  validity  of  the  opinion  tliat  birds  fully  comprehend  and  at- 
tach definite  meanings  to  their  range  of  utterances  we  endeav- 
ored to  show  in  the  flocking  of  allied  species  and  genera,  in- 
stead of  the  promiscuous  assembling  of  birds  of  widely  differing 
types.  Their  love  of  company  was  pointed  out  as  bearing,  too, 
upon  the  subject  of  language  as  man  understands  it,  being  also 
an  attribute  of  birds,  this  association  extending  beyond  the  du- 
ration of  nidification,  and  not  limited  to  single  pairs,  but  the  in- 
dividual of  each  s|)ecies  residing  in  considerable  areas.  Tliis 
love  of  the  company  of  their  own  kind  is  not  a  mute  associa- 
tion, but  marked  by  an  extensive  range  of  vocal  powers  other 
than  their  songs  proper,  which  bear  the  relation  to  language  that 
singing  does  to  conversation  in  ourselves,  and  bear  every  indi- 
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cation  of  being  expressed  for  the  purpose  of  conveying  to  others 
thought  on  the  part  of  the  utterer.  When  birds  are  nest-build- 
ing I  have  shown  that  the  subject  of  future  requirements  is  duly 
considered,  when  the  thought  occurs  to  the  busy  birds,  and  is 
acted  upon  by  both,  after  its  necessary  communication  by  one  to 
the  other,  in  an  intelligent  manner,  thereby  demonstrating  a  cer- 
ebral action  identical  with  that  of  man  when  analogously  circum- 
stanced. I  have  endeavored  to  show  that  cunning  on  the  part 
of  crows  was  largely  acquired,  and  differed  in  individuals,  show- 
ing a  variation  in  brain  power,  and  also  that  their  association 
was  too  well  organized  to  be  looked  upon  as  other  than  one 
where  there  were  some  superior  intellects  to  guard  the  interests 
of  their  masses.  Finally,  we  have  seen  that  the  ordinary  physio- 
logical effects  of  alcohol,  such  as  obtain  in  man,  render  birds  lia* 
ble  to  drunkenness  when  they  unwittingly  indulge  too  freely ; 
and  just  as  their  brains,  as  do  human  brains,  respond  to  its  effects, 
so  there  is  also  abundance  of  reason  for  believing  that  insanity, 
too,  may  arise  from  just  such  causes  as  produce  this  malady  in 
man. 

Thus,  rapidly  glancing  over  the  range  of  bird-life,  in  its  feral 
state  and  in  confinement,  in  health  and  in  disease,  we  may  see 
that  much  that  is  often  thought  peculiar  to  mankind  is  partially, 
also,  an  attribute  of  birds.  We  must,  if  disposed  to  see  all  ani- 
mate nature  with  unbiassed  minds,  grant  to  these  lower  forms  a 
higher  grade  of  intelligence  ;  and  if,  as  yet,  we  cannot  bridge  the 
chasm  that  separates  us  from  them,  it  is  not  so  much  that  the 
chasm  is  too  broad  as  that  our  pride  and  ignorance  vainly  sup- 
poses it  to  be  wider  than  it  is. 


THE   AGE  OF  THIS   EARTH. 

BY   n.    p.    MALET. 

A  N  able  article  in  the  Quarterly  Review  for  July,  1876,  gives 
-^  the  calculations  of  several  sciences,  differing  from  one  an- 
other by  tens  and  hundreds  of  millions  of  years,  on  the  age  of 
our  cosmical  system. 

Physical  geography  was  not  represented ;  we  claim  for  it  not 
only  as  great  a  knowledge  of  facts  in  reference  to  the  main  point 
as  any  other  science  possesses,  but  the  means  of  enabling  us  to 
point  out  where  other  sciences  seem  to  be  in  error  as  to  time,  to 
data,  and  consequently  in  their  complex  calculations. 
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Matliomaticians  ure  so  correct  in  their  figures  that  when  they 
start  from  one  point  to  reach  one  end,  their  ends  ought  to  be  the 
same ;  wlien  these  ends  vary  and  we  find  no  fault  in  the  calcula- 
tion, we  must  look  into  the  data  for  the  cause  of  variation  and 
error. 

The  article  alluded  to  gives  us  an  outline  of  cosmical  begin- 
nings from  the  theory  of  Laplace,  published  in  1796  (Maunder). 
Astronomers  had  been  aware  that  many  nebulas  floated  in  space ; 
these  became  ^^  specimens  of  worlds  in  making,*'  under  the  pow- 
erful telescope  of  the  French  astronomer.  As  the  nebulas  became 
denser,  they  came  under  ^^  the  action  of  gravity  ;  **  consequently 
^^  a  succession  of  rings,  concentric  with  and  revolving  round  the 
centre  of  gravity,**  were  formed.  ^'Each  ring  would  break  up 
into  miisses,  which  would  be  endued  with  motions  of  rotation, 
and  would  in  consequence  assume  a  spheroidal  form.  These 
masses  formetl  the  planets,  and  gathering  with  energy  round  its 
centre  formed  the  sun.'*  It  is  then  explained  ^^  that  the  earth 
could  not  have  had  an  independent  existence  till  long  after  that 
time  ...  for  before  then  the  earth  must  have  formed  part  of 
the  fiery  mass  of  the  sun  ; "  the  Quarterly  observing,  ^^  Thus, 
probably,  was  the  world  we  live  in  and  the  solar  system  of  which 
we  form  a  part  evolved  out  of  chaos." 

Science  has  proved  that  motion  causes  heat,  and  therefore  the 
sun  was  provided  with  a  supply  by  the  action  of  the  nebula;..  If 
they  were  cold  when  they  came  together,  —  the  only  condition  they 
could  have  been  in,  —  the  supply  of  heat  was  calculated  to  last  for 
20,2o0,000  years  at  the  present  rate  of  consumption.  Thus  '^  the 
dynamical  theory  of  the  sun's  heat  renders  it  almost  impossible 
that  the  eartirs  surface  has  been  illuminated  by  the  sun*s  rays 
many  times  ten  millions  of  years ;  and  when  we  consider  under- 
ground tempi*niture,  we  find  ourselves  driven  to  the  conclusion 
that  the  existing  state  of  things  on  the  earth,  life  on  the  earth, 
and  all  geological  history  showing  continuity  of  life  must  b^ 
limited  within  some  such  period  of  time  as  100,000,000  years." 
This  authority,  Sir  William  Thomson,  is  reported  to  have  told 
«the  British  Association  at  Glasgow  that  ''50,000,000  years  is 
an  even  estimate  *'  for  the  age  of  this  earth. ^ 

A  comfortable  margin  of  fifty  per  cent,  seems  convenient  to 
the  precise  sciences.  Professor  Tait  is  reported  to  have  said  in  a 
late  lecture  at  Glasgow,  in  alluding  to  differences  on  this  subject, 
''  So  much  the  worse  for  geology  as  at  present  understood  by  its 
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chief  authorities,  for  physical  considerations  render  it  impossible 
that  more  than  10,000,000  or  15,000,000  of  years  can  be  granted." 
Before  entering  on  physical  details  it  will  be  as  well  to  point  out 
a  curious  question  between  mathematicians  and  geologists  in  ref- 
erence to  "  under-ground  temperature."  Some  geologists  assign 
all  igneous  action  on  this  earth  to  local  chemical  causes  ;  but  the 
fashionable'  school  allows  its  ignorance  on  this  subject  in  the 
Text-Book  of  Geology,  by  Mr.  Page,  seventh  edition,  page  51 : 
*'  The  occurrence  of  volcanoes,  earthquakes,  escapes  of  heated 
vapors,  and  thermal  springs  are  by  far  too  numerous  and  gen- 
eral to  be  accounted  for  on  any  principle  of  chemical  union  with 
which  we  are  acquainted."  In  other  words,  the  expenditure  of 
heat  from  the  earth  is  supposed  to  be  more  than  local  chemical 
causes  could  supply.  Mathematicians  give  *'  20,250,000  "  years 
of  heat  to  the  sun  ;  as  this  earth  is  supposed  to  have  been  an  off- 
shoot from  its  "  fiery  mass,"  we  may  infer  that  when  the  earth 
was  detached  it  must  have  been  in  the  same  hot  condition  as 
the  pjirent  mass.  Mr.  Proctor  gives  us  the  diameter  of  the  sun 
at  850,000  miles,  and  Guyot's  geography  gives  the  diameter  of 
this  earth  at  eight  thousand  miles.  If,  then,  the  diameter  of  the 
sun  contains  heat  for  20,250,000  years,  the  diameter  of  this 
earth  can  hold  heat  only  for  190,588  years.  We  know  nothing 
of  fresh  supplies  of  fuel  to  earth  or  sun,  in  reference  to  the  the- 
ory #  of  Laplace;  we  give  the  sun  the  credit  for  greater  expendi- 
ture of  heat  than  the  earth;  but  if  geologists  are  right  in  suppos- 
ing that  local  chemical  causes  have  been  unequal  to  the  earth's 
expenditure,  and  that  this  has  been  going  on  for  ten,  twelve, 
fifty,  or  one  hundred  millions  of  years,  according  to  the  calcula- 
tions of  physical  science,  we  may  wonder  why  the  internal  fire 
did  not  become  bankrupt  long  ago.  We  may  also  remark,  in 
passing,  that  if  igneous  action  is  of  any  advantage  to  this  earth, 
it  is  lucky  that  neither  science  had  any  hand  in  its  origin. 

It  was  pointed  out  by  the  German  metaphysician,  Kant,  and 
has  been  accepted  by  others,  that  there  has  been  a  retardation 
of  the  earth's  revolution  from  the  tidal  wave.  The  conclusion, 
as  given  in  the  Quarterly^  is,  "She  was  rotating  at  about  the* 
same  rapidity  as  now  when  she  became  solid,  and  as  the  rate  of 
rotation  is  certainly  diminishing,  the  epoch  of  consolidation  can- 
not be  more  than  ten  or  twelve  millions  of  years."  This  calcula- 
tion cannot  be  of  much  consequence  to  the  cosmical  system  ;  but 
as  no  one  knows  how  the  tidal  wave  acted  before  there  was  land 
for  it  to  flow  and  ebb  upon,  we  put  the  theory  down  as  useless, 
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and  accept  the  tidal  action  as  a  part  of  the  dynamical  action, 
that  helps  to  keep  the  whole  sphere  in  eqailibrium. 

We  now  come  to  a  mixture  of  mathematics  and  geology. 
The  late  Sir  Charles  Lyell,  calculating  from  the  present  growth 
of  the  dry  land,  put  the  age  of  this  earth  at  800,000,000  yearSi 
the  fossiliferous  strata  at  240|000,000,  and  the  Glacial  epoch  at 
1,000,000  years  ago. 

The  earnest  and  accurate  mathematician,  Croll,  endeavors  to 
modify  the  geological  epochs  by  a  calculation  ^^  at  once  benefi- 
cial, simple,  and  complete.  .  .  .  The  land  has  been  many  times 
under  the  sea,  and  the  most  violent  changes  of  climate  have  suc- 
ceeded one  another.**  Causes  are  produced  to  show  '^  that  every 
ten  thousand  years,  or  thereabouts,  the  winter  of  the  northern 
hemisphere  will  occur,  .  .  .  whenever  any  records  are  left  of  the 
Glacial  eiKx;h,  a  general  subsidence  of  the  land  followed  closely 
on  the  appearance  of  the  ice,  .  .  .  the  extent  of  submergence 
will  be  in  proportion  to  the  weight  of  ice,  .  .  .  glaciation  would 
be  transferred  from  one  hemisphere  to  another  every  ten  thou- 
sand vears.  There  would  be  elevation  of  the  land  during  the 
warm 'period,  and  subsidence  during  the  cold.** 

The  article  goes  on  to  tell  us  that  *^  the  discovery  of  Mr.  Croll 
upsets  the  whole  scale  of  geological  time.**  Croll  gives  four 
periods  of  glaciation,  the  last  of  which  was  200,000  years  ago ; 
so  that  the  Glacial  period  is  nnlucetl  to  that  age,  the  date  of 
the  fiMsiliferous  rocks  to  48,000,000,  and  the  ago  of  the  earth  to 
60,000,000  of  years. 

All  ghu'ial  e{Niclis  are  supposed  to  have  left  their  marks  be- 
hind them.  Croll  says  they  occur  every  ten  thousand  years,  but 
the  writer  of  the  article  hits  left  out  twenty  of  these  periotls,  and 
selected  one  of  Mr.  CrolKs  without  knowing  whether  Sir  Charles 
Lyell  referred  to  that  particular  period  or  to  another  which 
Croll  tells  us  took  place  850,000  years  ago.  As  figures  go  in 
this  matter.  Sir  Charles  would  have  a  very  small  margin  of 
150«000  years  if  he  worked  on  the  traces  of  this  period.  The 
writer  of  the  article  seems  to  have  had  an  object  in  his  figures 
by  reducing  them  as  nearly  as  possible  to  his  own. 

We  must  now  consider  two  more  facts  brought  forward  by 
Croll  in  suppi^rt  of  his  calculations :  — 

First :  '*  The  land  has  been  many  times  under  the  sea.**  .  .  . 
**  The  submergence  will  be  in  proportion  to  the  weight  of  ice." 
The  Iatt4^r  quotation  cannot  be  proved ;  ice  vanishes,  and  its 
weight  cannot  be  known.    Submergence  of  land  takes  place  all 
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round  the  world.  The  causes  are  soft  foundations  and  growing 
superstructures,  pressures,  sinkings  below  water,  sedimental  gath- 
erings, gradual  risings,  and  the  repetition  of  the  same  actions  till 
a  solid  foundation  is  secured.  When  foundations  are  undermined 
by  subterranean  water  action,  submergences  of  surface  areas  oc- 
cur suddenly,  and  the  rising  again  is  uncertain. 

Second :  "Violent  changes  of  climate  have  succeeded  one  an- 
other." Opinions  vary  as  to  the  cause  of  this  in  the  arctic 
regions.  Some  follow  Mr.  CroU  in  his  see-saw  theory,  or  the 
oscillation  of  the  poles.  If  it  takes  place,  changes  of  climate 
must  ensue ;  but  a  very  material  point  seems  to  have  been  for- 
gotten,—  if  the  oscillation  is  cosmical  the  water  would  go  down 
with  the  land,  there  would  be  no  submergence.  There  would 
be  ten  thousand  years  of  ice  and  ten  thousand  years  of  warmer 
climate.  These  changes  would  be  general,  but  the  fossils  of 
warmer  regions  do  not  prove  a  general  growth,  neither  do  the 
warm-region  drifts  of  the  present  prove  a  general  action  through 
the  arctic  regions.  In  the  late  arctic  expedition  it  was  colder 
on  one  shore  of  Smith  Sound  than  on  the  other ;  and  Captain  Sir 
George  Kares  gave  this  experience  of  the  Arctic  and  Atlantic 
Oceans  to  the  Royal  Geographical  Society. 

In  the  Atlantic  Ocean  there  is  "  an  enormous  reservoir  of 
heat."  This  warm  water  is  forced  "gradually  towards  the  north- 
ward and  eastward,  modifying  the  climate  of  all  parts  lying  in  its 
course.  There  is  also  a  warm  current  ever  running  to  the  north- 
ward through  Behring's  Straits."  These  warm  supplies  run  at 
present  through  certain  channels,  while  in  other  channels  "an 
icy  cold  current "  runs  to  the  southward.  The  polar  basin  has 
a  "  warm  stream  of  water  constantly  pouring  into  it  between 
Spitzbergen  and  Norway,  and  a  cold  icy  one  as  constantly  run- 
ning out  between  Spitzbergen  and  Greenland,  also  .  •  •  between 
Greenland  and  America ;  ...  so  great  is  the  difference  of  cli- 
mate caused  by  these  powerful  distributors  of  heat  and  cold  that 
the  temperature  of  the  sea  .  .  .  twenty-two  hundred  miles  from 
the  equator  is  precisely  the  same  as  that  nearly  double  the  dis- 
tance from  the  equator." 

As  we  have  these  cosmical  actions,  guided  by  fixed  cosmical 
laws,  perpetually  circulating  the  heat  and  the  cold,  —  not  always 
in  the  same  channels,  but  distributing  both  according  to  the 
direction  of  either  current,  —  we  find  a  certain  cause  for  ttie  "  vio- 
lent changes  of  climate "  alluded  to,  instead  of  the  more  than 
uncertain  oscillation  with  the  doubtful  results  of  Mr.  CroU.    We 


1877.]  Th4  Ag4  ^  tJU$  Earth.  291 

cannitt  ugree  with  the  author  of  the  article  in  the  Quarterly^  or 
alK)W  that  this  Glacial  theory  in  any  way  interferes  with  geolo^p- 
ical  time  as  laid  down  by  the  late  Sir  Charles  Lyell.  Having 
thus  disposed  of  certain  details  as  to  the  age  of  this  earth,  we 
must  now  briefly  consider  the  position  of  our  geological  science 
on  tills  point. 

Properly  speaking,  geology  is  a  discourse  of  things  on  or  in 
the  eairth,  of  things  tangible  and  visible.  Geologists  in  accept- 
ing the  theory  of  Laplace,  make  the  foyndation  of  their  science 
neither  tangible*  nor  visible.  It  suited  geology  to  adopt  it  be- 
ciiuiks  in  the  prevailing  ignorance  of  natural  laws,  it  seemed  to 
explain  the  causes  of  certain  phenomena.  Now  that  a  more  ac- 
curate knowledge  of  cosmical  law  is  creeping  up,  there  is  no  ex- 
cuse for  adhering  longer  to  a  theory  which  is  incapable  of  explain- 
ing the  cause  of  igtuious  phenomena  on  or  in  the  earth,  while  it 
is  made  ridiculous  by  the  little  figures  of  the  mathematicians. 

We  cainnot  meet  the  dogmas  of  science  on  this  subject  because 
we  think  with  a  finite  mind  on  an  infinite  beginning;  but  we  ask 
geiilogists  and  mathematicians  to  follow  us  through  a  brief  trac- 
ing of  the  cosmical  laws  and  their  actions  from  that  beginning, 
as  far  as  that  has  been  revealed  to  us  till  now. 

There  was  a  void  chaos  of  waters  without  form,  and  dark  ;  how 
long  this  earth  remained  in  this  condition  we  do  not  know.  A 
water-bed  was  formed,  light  wiis  given,  motion,  day  and  night 
ensued,  revoluticm  of  the  earth  on  its  axis  had  commenced  and 
continued  to  this  sphere  its  hours  of  labor  and  of  rest.  Another 
result  followed  the  presence  of  light :  water  was  attracted  by  it, 
as  it  is  to-day  ;  the  water  clouds  were  collected  in  the  firmament, 
and  were  divided  from  the  waters  under  the  firmament ;  all  this 
law  is  in  force  now,  but  no  one  can  say  how  long  a  time  elapsed 
before  the  action  l>ecame  perfect  and  complete. 

As  the  light  caused  a  movement  in  the  waters,  so  the  waters 
acted  on  their  bed.  No  one  can  say  where  the  general  level  of 
that  early  bed  was.  But  as  it  deepened  from  the  ever-acting 
erosion  of  the  waters,  they  were  of  necessity  gathered  unto  one 
place,  and  the  bed  which  they  had  rested  on  became  dry  land. 

No  science  can  tell  when  this  happened;  we  do  not  know 
where  the  first  water-level  was,  the  level  of  the  dry  land  or  its 
locality ;  no  one  knows  when  light  first  shone  upon  earth,  or 
when  it  first  divided  the  waters ;  we  cannot  say  how  long  the 
atmosphere  and  the  water  were  occupied  in  forming  the  silicious 
nucleus  of  our  earth,  but  we  know  that  it  gives  silicious  matter 
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now.  We  cannot  tell  when  the  water  was  separated  from  the 
atmosphere,  or  how  long  the  atmosphere  retained  in  itself  the 
elemental  constituents  of  water  and  of  earth.  The  mathemati- 
cian and  geologist  have  nothing  to  do  with  the  subject  before 
this  event  took  place ;  there  is  nothing  visible  or  tangible,  no 
data  for  a  single  figure.  The  moment  dry  land  is  created  the 
physical  geographer  begins  his  labors.  They  are  not  difficult ; 
he  knows  the  uncertain  forces  that  work  under  cosmical  laws  on 
forever  changing  materials ;  by  knowing  the  results  at  present, 
he  can  tell  those  of  the  past.  Far  be  it  from  us  to  suggest  in- 
fallible action  ;  we  can  but  give  a  faint  outline  of  the  whole,  but 
we  give  nothing  that  cannot  be  verified  by  the  law  and  its  actions 
at  the  present  moment. 

The  geographer  looks  through  time  upon  the  face  of  the  first 
dry  land ;  he  sees  the  water-sheds  giving  out  their  little  trickles 
all  running  down  the  slopes,  all  wearing  away  something  in  their 
course,  all  depositing  some  atoms  on  their  way,  and  all  carrying 
on  to  their  little  estuaries  or  deltas  a  constant  succession  of  mi- 
nute  atoms.  He  sees  the  deltas  constantly  extending  by  the 
addition  of  atoms,  and  constantly  rising  in  consequence  of  the 
retiring  of  the  waters.  He  sees  constant  additions  to  the  dry 
land  made  by  the  water  in  one  place,  and  constant  abstractions 
in  another ;  he  knows  that  every  atom  taken  from  the  water-bed 
makes  that  bed  deeper,  and  every  atom  taken  from  dry  land 
helps  eventually  to  extend  its  shores. 

Under  these  actions  he  comprehends  that  the  dry  land  most 
have  gone  on  growing,  and  that  the  undulating  ocean  bed  must 
have  grown  deeper  where  its  currents  ran,  and  shallower  where 
they  did  not;  he  traces  the  gradual  growth  of  these  shallow 
places,  not  by  any  forcible  elevation  of  the  mass,  but  by  the  slow 
departure  of  the  water,  by  the  sediments  left  upon  them,  by  the 
eventual  growth  of  v^etation,  by  the  creation  of  lifci  by  the 
elemental  forces  forever  returning  to  their  dusts,  in  some  r^ons 
or  another,  to  the  extending  deltas  and  the  growing  dry  land. 

He  looks  upon  the  mud  and  sand-banks  of  to-day  and  sees  the 
same  forces  at  work  under  the  same  laws ;  he  knows  that  these 
forces  acted  under  the  same  laws  at  the  beginning,  and  he  knows 
that  they  acted  on  the  materials  then  available  as  they  act  on 
the  materials  of  to-day.  He  marks  through  legends,  history,  and 
his  own  experience  the  denudations  and  the  additions  of  the  sea- 
shores ;  he  finds  that  in  thousands  of  years  the  general  contour  of 
the  dry  land  has  remained  the  same ;  he  finds  that  looalitiea  hftve 
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been  added  to  and  taken  away.  In  these  subtractions  he  sees 
the  fossil  remains  of  prehistoric  organic  structure  torn  from  their 
resting-phices  in  the  oUcareous  rocks,  he  handles  the  flint  nodule 
formed  from  the  silicious  dusts  of  diatoms  and  foraminifera,  and 
finds  the  same  dusts  in  course  of  deposit  in  the  deepest  parts  of 
the  ocean,  telling  him,  not  only  that  these  organisms  have  contin- 
ued their  races  for  millions  of  years,  but  that  they  have,  for  all 
those  ages,  left  their  dusts  to  subside  upon  the  ocean  bed,  certain 
evidence  that  the  site  on  which  we  find  the  stratified  calcareous 
rocks,  with  their  lines  of  flint  nodules,  was  once  the  ocean  bed. 
He  may  look  on  the  sand*  collections  now  on  our  surf-beaten 
shorc*s,  on  the  wind-drifts  of  the  great  deserts,  and  on  the  sand- 
dunes  in  many  regions ;  he  does  not  know  when  they  began  to 
grow,  but  he  sees  on  mountain  sides  sandstone  rocks  several  hun- 
dreil  feet  in  thickness,  many  miles  in  length  and  breadth.  He 
knows  that  they  were  formed  and  gathered  by  the  same  forces 
that  now  occupy  hundreds  of  years  in  adding  a  few  inches  to  the 
shores,  and  he  is  lost  in  thinking  of  the  vast  amount  of  silicious 
matter  broken  up,  triturated  into  sand,  and  deposited  by  the 
water  on  its  bed,  and  tlmt  bed  hundreds  of  feet  above  his  head. 
He  finds  the  hard  silicious  rock  in  stratified  form  on  the  tops  of 
our  highest  mountains,  in  tlieir  interior,  and  in  the  deepest  seas, 
where  it  still  wears  away  and  contributes  atoms  for  deposit  in 
other  places.  He  is  lost  in  the  time  occupied  by  the  dee])ening 
of  the  sea,  by  tlie  vastness  of  the  deposits  formed  by  it,  far  above 
its  present  surface  level,  and  by  the  extent  of  deposit  now  in 
progress  in  its  deptlis.  The  geographer  knows  that  every  river 
is  always  bringing  something  to  its  estuary,  yet  its  growth  of 
dry  land  is  very  slow ;  he  measures  it,  but  ho  cannot  tell  by  that 
measurement  when  the  estuary  of  the  Nile  was  four  thousand 
mik«  fnim  its  present  site.  He  may  trace  the  Mississippi  from 
its  prt^^nt  watery  delta  back  to  its  tributaries  in  tlie  Rocky 
Mountains,  but  it  does  not  tell  him  when  these,  now  great, 
waters  trickled  as  little  rills  from  the  first  drv  land  of  those 
regions.  He  looks  upon  the  water-worn  chasms  of  the  Himalayas 
and  the  Alps,  on  the  vast  gorges  of  great  rivers;  he  csinnot  say 
when  those  rivers  began  to  run,  or  how  long  it  took  them  to 
wear  away  the  hard  obstruction  to  tlieir  course,  any  easier  than 
Sir  Charles  Lyell  could  tell  the  age  of  the  Niagara  Gorge. 

He  may  see  the  vast  structure  of  the  coral  insect  [ttV]  now 
growing  over  thousands  of  miles  in  the  Red  Sea,  but  he  does  not 
know  when  those  structures  were  commenced.     He  sees  the  stu« 
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pendoas  mass  of  the  dolomite  mountains :  he  knows  that  these 
were  all  lodged  as  sedimental  matter  where  they  now  stand  by 
the  same  water  forces  which  had  previously  bailt  up  the  silicious 
Alps ;  that  all  the  materials  of  which  they  are  formed  were 
brought  atom  by  atom,  just  as  atoms  are  lodged  on  our  sea-coasts 
to-day,  by  the  waters,  which  were  then  deeper  than  the  mount- 
ains are  high,  from  places  on  the  sea-bed  which  were  shallower, 
places  that  were  washed  away,  and  deepened  by  the  very  force 
that  broke  up  the  coral  banks,  carried  them  a¥ray^  and  lodged 
them  where  they  are.  Ue  can  form  no  idea  where  or  when  the 
insects  lived  that  gathered  all  this  calcareous  matter  from  thdr 
water,  how  long  it  occupied  them  in  constructing  their  palaces, 
how  long  they  existed,  when  they  were  pulled  to  pieces,  how 
long  they  were  triturated  by  current  and  by  wave,  or  when  the 
atoms  were  permitted  to  become  deposits. 

He  may  look  on  the  calcareous  matter  of  the  Jura  Mountains 
and  know  that  they  are  formed  from  bones  and  shells  of  a  fauna 
that  once  lived  on  land  or  in  the  water ;  he  knows  that  these 
masses  were  lodged  in  water  as  deep  as  the  mountains  are  higU, 
in  minute  fragments,  with  an  occasional  entire  shell  or  an  un- 
broken bone,  but  he  knows  nothing  of  the  land  or  water  in  or  on 
which  the  fauna  lived.  He  cannot  count  the  time  occupied  in 
the  formation  of  these  mountains,  or  tell  for  how  many  ages  the 
fauna  lived  that  left  their  dusts  to  form  them.  Wherever  the 
physical  geographer  turns  he  is  lost  in  the  lapse  of  ages.  The 
waters  have  left  their  old  beds,  the  land  has  acquired  new  dimen- 
sions. All  dry  lands  have  their  high  places,  from  which  their 
water-sheds  convey  their  atoms  away ;  every  atom  helps  to  ex- 
tend dry  land ;  the  water-sheds  are  the  agents  for  the  work,  and 
the  great  waters  are  the  agents  for  the  separation  of  matter,  and 
for  its  deposit  in  its  proper  place.  All  this  is  done  now  under 
certain  laws  by  the  cosmical  agents,  air  and  v^ater. 

No  one  knows  better  than  the  physical  geographer  the  truth 
of  the  words  used  by  the  writer  in  the  Quarterly  Review :  **  In  all 
the  operations  of  nature  ...  God  worked  by  law,  •  •  .  by  the 
process  of  slow  development,  by  means  beautifully  simple,  involv- 
ing no  violence,  no  haste,  yet  irresistible."  No  one  sees  more 
clearly  the  error,  ascribed  to  Professor  P.  G.  Tait,  in  The  Mail^ 
8th  January,  1877 :  "  The  present  state  of  things  has  not  been 
evolved  through  infinite  past  time  by  the  agency  of  laws  now  at 
work,  but  must  have  had  a  distinct  beginning."  **  When  was  it, 
and  what  was  it  ?  " 
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It  is  the  slow,  the  oertain«  the  beautiful,  and  the  unchanging 
process  of  cosmical  law,  which  gives  the  character  of  infinite  to 
the  universe.  Finite  man  has  not  as  yet  read  the  pages  of  the 
law,  and  cannot  therefore  calculate  the  age  of  this  earth.  He 
has  tried  over  and  over  again  to  do  so,  but  Professor  Tait  is  not  so 
near  to  the  truth  as  Solomon  was ;  other  ^*  guesses  **  (  Quarterly) 
may  be  nearer,  but  the  men  who  guess  are  at  present  without 
chart,  compass,  or  sounding-line  on  the  fathomless  and  boundless 
ocean  of  eternity.  —  The  Geographieal  Magazine. 


KVOLUnON  IN  THE    NETHERLANDS:    TESTIMONIAL 

TO  BIR.  DARWIN.* 

1X7  E  have  great  pleasure  in  printing  the  following  correspond- 
^  ^     ence :  — 

Utbbcht.  Fthntary  SO,  1S77. 

To  THB  Edftor  of  Natube,  —  On  the  sixty-ninth  birthday 
of  your  great  countryman,  Mr.  Charles  Darwin,  an  album  with 
two  hundred  and  seventeen  photographs  of  his  admirers  in  the 
Netherlands,  among  whom  are  eighty-one  doctors  and  twenty- 
one  university  professors,  was  presented  to  him.  To  the  album 
was  joined  a  letter,  of  which  you  will  find  a  copy  here  inclosed, 
with  the  answer  of  Mr.  Darwin. 

I  suppose  you  will  like  to  give  to  both  letters  a  place  in  your 
very  estimable  journali  and  therefore  I  have  the  honor  to  for- 
ward them  to  you.  P.  FIartikg, 

Professor,  University,  Utrecht. 

RoTTBBDAM,  Fehrwirif  6,  1877. 

Sir,  —  In  the  early  part  of  the  present  century  there  resided 
in  Amsterdam  a  physician.  Dr.  J.  E.  Doomik,  who,  in  1816, 
took  his  departure  for  Java,  and  passed  the  remainder  of  his  life 
for  the  greater  part  in  India.  His  name,  though  little  known 
elsewhere  than  in  the  Netherlands,  yet  well  deserves  to  be  held 
in  remembrance,  since  he  occupies  an  honorable  place  among  the 
pioneers  of  the  theory  of  development.  Among  his  numerous 
publications  on  natural  philosophy,  with  a  view  to  this,  are 
worthy  of  mention  his  *^  Wijsgeerig-natuurkundig  ondcrzoek  aan 
gaande  den  vorspronkelijken  mensch  en  de  vorspronkelijke  stam- 
mon  van  deszelfs  geslacht'*  (Philosophic  Researches  concerning 
<.)riginal  Man  and  the  Origin  of  his  Species),  and  his  treatise, 

1  From  Nttnra,  London. 
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*^  Over  het  begrip  van  levenskracht  uit  een  geologisch  oogpunt  be- 
schouwd  "  (On  the  Idea  of  Vitality  considered  from  a  Geolog- 
ical Point  of  View).  The  first  appeared  in  1808 ;  the  latter, 
though  written  about  the  same  time,  was  published  in  1816,  to- 
gether with  other  papers  more  or  less  similar  in  tendency,  under 
the  title  of  "  Wijsgeerig-natuurkundige  verhandelingen  "  (Trear- 
tises  on  the  Philosophy  of  Natural  History).  In  these  publica- 
tions we  recognize  Doomik  as  a  decided  advocate  of  the  theoiy 
that  the  various  modifications  in  which  life  was  revealed  in  consec- 
utive times  originated  each  from  the  other.  He  already  occupies 
the  point  of  vantage  on  which,  shortly  afterwards,  Lamarck,  with 
reference  to  the  animal  kingdom,  and,  in  his  wake,  Provost  and 
Lyell,  with  respect  to  the  geological  history  of  our  globe,  have 
taken  their  stand. 

Yet  the  seeds  scattered  by  Dr.  Doomik  did  not  take  root  in 
fertile  soil.  It  is  true  that  a  Groningen  professor,  G.  Bakker, 
combated  at  great  length  some  of  his  arguments  regarding  the 
origin  of  man  ;  they  attracted  but  little  public  attention,  and 
soon  passed  into  oblivion. 

A  generation  had  passed  away  ere  the  theory  of  evolution  be- 
gan to  attract  more  attention  in  the  Netherlands.  The  impulse 
was  given  by  the  appearance  of  the  well-known  work.  Vestige 
of  the  Natural  History  of  Creation,  of  which  a  Dutch  translaticm 
was  published  in  1849  by  Dr.  T.  H.  van  den  Broek,  professor 
of  chemistry  at  the  military  medical  college  in  Utrecht,  with  an 
introductory  preface  by  the  celebrated  chemist.  Prof.  G.  T.  Mul- 
der, as  well  known  in  England  as  elsewhere.  This  work  excited 
a  lively  controversy,  but  its  opponents  were  more  numerous  than 
its  partisans.  Remarkably  enough,  it  found  more  favor  with  the 
general  public,  and  especially  with  some  theologianis  of  liberal 
principles,  than  with  the  representatives  of  the  natural  sciences. 
The  majority  of  zoologists  and  botanists  of  any  celebrity  in  the 
Netherlands  looked  upQn  the  writer's  opinions  as  a  chimera,  and 
speculated  on  the  weaker  points  rather  than  on  the  merits  of  the 
work.  Notwithstanding,  this  presented  no  obstacle  to  a  compar- 
ative success,  and  in  1854  even  a  third  edition  of  the  translation 
was  published,  enriched  by  the  translator  with  numerous  aimota- 
tions. 

Among  the  few  Dutch  savants  to  recognize  the  light  which  the 
theory  of  development  spreads  over  creation  must  be  mentioned 
two  Utrecht  professors,  namely,  F.  C.  Donders  and  P.  Harting. 
The  former,  in  his  inaugural  address  pronounced  in  1848,  ^^  De 
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Hiirmonie  van  bet  dierlijk  leven,  de  Openbaring  van  Wetten  ** 
(T1h»  I larniony  of  Animal  Life,  the  Revelation  of  Laws),  expressed  * 
his  opiiiion  tbat  in  tbe  gradual  cbange  of  form  consequent  upon 
cbange  of  circumstances,  may  lie  tbe  cause  of  the  origin  of  differ- 
ences which  we  are  now  wont  to  designate  as  specific.  Tbe  lat- 
ter, in  the  winter  of  1856,  delivered  a  series  of  lectures,  before  a 
mixed  audience,  on  The  History  of  Creation,  which  he  published 
the  following  year  under  tbe  title  of  **  Voorwereldlijke  Scheppin- 
gen  **  (Antemundane  Creations),  with  a  diffuse  supplement  de- 
vott'd  to  a  critical  consideration  of  tbe  theory  of  development. 
Though  herein  he  came  to  a  stand-still  with  a  *^  non  liquet,'*  yet 
it  cannot  be  denied  tliat  there  gleamed  through  it  bis  preposses- 
sion in  favor  of  a  theory  which  several  years  later  bis  famed  and 
learned  colleague,  J.  van  der  Hoeven,  professor  at  Leyden,  mak- 
ing a  well-known  French  writer *s  words  bis  own,  was  accustomed 
to  signalizes  as  an  explanation,  ^  De  Tinconnu  par  Timpossible.** 

In  I808  your  illustrious  countryman,  Sir  Charles  Lyell,  was 
staying  for  a  few  days  in  Utrecht.  In  the  course  of  conversi^ 
lions  with  tliis  distinguished  savant  on  tbe  theory  of  develop- 
ment, for  whii'h  Lyell  himself,  at  least  in  his  writings,  had  shown 
biais(4f  no  pleader,  the  learned  of  this  country  were  first  made 
observant  of  what  had  been  and  what  was  being  done  in  that  di- 
rection in  England.  He  attracted  attention  to  the  treatise  of 
Wallace  in  the  Journal  of  the  Linncean  Society^  and  related  how 
bis  friend  Darwin  bad  been  occupied  for  years  in  an  earnest 
study  of  this  subject,  and  that  ere  long  a  work  would  appear 
from  his  pen,  which,  in  his  opinion,  would  make  a  considerable 
impresHion.  Fn>m  these  conversations  it  was  evident  that  Lyell 
him!M*lf  was  wavering.  In  the  following  edition  of  his  Principles 
of  (leology,  he  declared  himself,  as  we  know,  a  {mrtisim  of  the 
hy[>othe8i8  of  development,  and  Professor  Harting  speedily  fol- 
lowe^l  in  the  same  track.  In  his  ^^Algemeene  Dierkunde*'  (Gen- 
eral Zo<>l(»gy),  published  in  1862,  he  was  able  to  declare  himself 
with  full  conviction  a  partisan  of  this  hypothesis.  Also  another 
fam(»us  Mvant^  Mi(|uel,  pntfessor  of  botany  at  Utrecht,  who  had 
previously  dtvlared  himself  an  opponent  of  tbe  theory  of  devel- 
opment, became  a  convert  to  it  in  bis  later  years,  for  although 
this  is  not  expressed  in  his  published  writings,  it  was  clearly 
manifest  in  bis  private  conversation  and  in  bis  lectures.  To  what 
must  this  conversion  be  attributed  ?  With  Harting  and  Miquel, 
as  well  as  with  Lyell  and  so  many  others  in  every  country  of  Eu- 
rui)e,  this  was  tbe  fruit  produced  by  tbe  study  of  your  Origin  of 
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Species,  published  in  1859,  which  first  furnished  one  vast  basis 
for  the  theory  of  development.  That  work,  translated  into 
Dutch  by  Dr.  F.  C.  Winkler,  now  conservator  of  the  geological, 
mineralogical,  and  palaeontological  collections  in  ^^  Teyler's  Foun- 
dation "  at  Haarlem,  excited  great  and  general  interest.  It  is 
true  that  a  theory  striking  so  keenly  and  so  deep  at  the  roots  of 
existing  opinions  and  prejudices  could  not  be  expected  at  once  to 
meet  with  general  approbation.  Many  even  amongst  naturalists 
offered  vehement  opposition.  Prof.  J.  van  der  Hoeven,  bred  ap 
as  he  was  in  the  school  of  Cuvier,  endeavored  to  administer  an 
antidote  for  what  he  regarded  as  a  baneful  poison  by  translating 
into  our  tongue  Hopkins'  well-known  article  in  Frciser^s  Maga- 
zine. However,  neither  this  production  nor  the  professor's  influ- 
ence over  his  students  could  withstand  the  current,  especially 
when,  after  his  death,  the  German  zoologist.  Prof.  Emil  Selenka, 
now  professor  of  zoology  at  Erlangen,  was  appointed  at  Leyden. 
A  decided  advocate  of  your  theory,  he  awakened  in  the  younger 
zoologists  a  lively  enthusiasm,  and  founded  a  school  in  which  the 
conviction  survives  that  the  theory  of  development  is  the  key  to 
the  explanation  of  the  history  of  creation. 

In  Utrecht,  Professor  Harting,  with  convictions  more  and  more 
decided,  was  busy  in  the  same  direction  ;  and  Selenka's  successor 
in  Leyden,  Prof.  C.  K.  Hoffmann,  did  not  remain  in  the  rear. 
Other  names,  among  which  are  Groningen  and  Amsterdam  pro- 
fessors, might  here  be  cited.  By  the  translation  of  your  **  Descent 
of  Man  "  and  ^^  The  Expressions  of  the  Emotions  in  Man  and  Ani- 
mals," with  copious  explanatory  notes,  and  by  various  original  pa- 
pers and  translations  treating  on  your  theory,  Dr.  Hartogh  Heys 
van  Zouteveen  has  also  largely  contributed  to  the  more  general 
spread  of  your  opinions  in  the  Netherlands. 

To  testify  how  generally  they  are  held  in  esteem  among  the 
younger  zoologists  and  botanists,  and  more  and  more  obtain 
among  professors  of  analogous  branches  in  this  country,  we  might 
refer  to  a  multitude  of  less  important  papers  and  articles  in  the 
periodicals. 

This,  however,  we  deem  superfluous,  since  by  offering  for  your 
acceptance  an  album,  containing  the  portraits  of  a  number  of 
professional  and  amateur  naturalists  in  the  Netherlands,  we  offer 
a  convincing  proof  of  our  estimation  of  your  indefatigable  en- 
deavors in  the  promotion  of  science  and  our  admiration  of  you, 
sir,  as  the  cynosure  in  this  untrodden  path.  We  recognize  with 
pleasure  Dr.  Hartogh  Heys  van  Zouteveen  as  the  primary  mover 
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of  Huch  a  demonstration  of  onr  homage.  The  execation,  how- 
ever, devolved  upon  the  directors  of  the  *^  Netherland  Zoological 
Society/*  who  reasoned  that,  with  the  presentation  of  this  nnpre- 
tending  mark  of  esteem,  a  few  words  on  the  history  of  the  the- 
ory of  development  in  the  Netherlands  would  not  be  entirely  un- 
acceptable, the  more  so,  since  this  historic  sketch  clearly  shows 
that,  alb<'it  some  ideas  in  that  direction  had  already  been  sug- 
gested here,  yet  to  you  alone  reverts  the  honor  of  having  formed 
by  your  writings  a  school  of  zealous  and  convinced  partisans  of 
the  theory  of  development. 

Among  the  names  in  the  accompanying  list  you  will  observe 
several  profess<»rs  of  natural  history,  anatomy,  and  physiology  at 
the  three  Dutch  universities,  the  *^  Athenaeum  Illustre '*  of  Am- 
sterdam, and  the  Polytechnical  Academy  of  Delft,  the  conserva- 
tors of  the  zoological  museums,  the  directors  of  the  zoological 
gardens,  and  several  lecturers  on  zoology  and  botany  at  the  high 
bnrghal  schools. 

Accept,  then,  sir,  on  your  sixty-ninth  birthday,  this  testimony 
of  regsinl  and  esteem,  not  for  any  value  it  can  have  for  you,  but 
as  a  proof,  which  we  are  persuaded  cannot  but  afford  you  some 
satisfaction,  that  the  seeds  by  you  so  liberally  strewn  have  also 
fallen  on  fertile  soil  in  the  Netherlands.  We  are,  sir,  etc.,  the 
directors  of  the  Netherlands  Zoological  Society, 

(Signed)  President,  A.  A.  van  Bemmelen, 

Secretar)',  H.  T.  Veth. 

The  following  is  Mr.  Darwin's  reply  :  — 

I>OWN,  BBCKSlfHAM,  Fthntary  It. 

Sir,  —  I  received  yesterday  the  magnificent  present  of  the 
album,  together  with  your  letter.  I  hope  that  you  will  endeavor 
to  find  some  means  to  express  to  the  two  hundred  and  seventeen 
distinguished  observers  and  lovers  of  natural  science  who  have 
sent  me  their  photogp-aphs,  my  gratitude  for  their  extreme  kind- 
ness. I  feel  deeply  gratified  by  this  gift,  and  I  do  not  think  that 
any  testimonial  more  honorable  to  me  could  have  been  imagined. 
I  am  well  aware  that  my  books  could  never  have  been  written, 
and  would  not  have  made  any  impression  on  the  public  mind,  had 
not  an  immense  amount  of  material  been  collected  by  a  long  se- 
ri«*s  of  adrainible  observers,  and  it  is  to  them  that  honor  is  chiefly 
due. 

I  suppose  that  every  worker  at  science  ^occasionally  feels  de- 
pressed, and  doubts  whether  what  he  has  published  has  been 
worth  the  labor  which  it  has  cost  him  ;  but  for  the  remaining 
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years  of  my  life,  whenever  I  want  cheering,  I  wjjl  look  at  the 
portraits  of  my  distinguished  co-workers  in  the  field  of  science, 
and  remember  their  generous  sympathy.  When  I  die  the  album 
will  be  a  most  precious  bequest  to  my  children.  I  niust  further 
express  my  obligation  for  the  very  interesting  history  contained 
in  your  letter  of  the  progress  of  opinion  in  the  Netherlands,  with 
respect  to  evolution,  the  whole  of  which  is  quite  new  to  me.  I 
must  again  thank  all  my  kind  friends  from  my  heart  for  their 
ever-memorable  testimonial,  and  I  remain,  sir,  your  obliged  and 
grateful  servant,  (Signed)       Charles  R.  Dabwin. 
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MivART*s  Lessons  from  Nature.^  —  Any  one  who  expects  to  find 
in  this  book  a  series  of  mild  and  temperate  homilies  on  the  lessons  to 
be  derived  from  a  study  of  nature  will  be  disappointed.  There  is  rather 
more  said  about  the  works  of  certain  of  Professor  Mivart's  fellow  natu- 
ralists and  philosophers  than  of  the  works  of  nature,  and  the  book  is 
more  polemical  than  prosy.  Herbert  Spencer  and  Professor  Huxley 
are  criticised,  often  with  good  effect,  and  their  weak  points  —  for  they 
have  them  —  exposed.  But  the  author  in  his  criticisms  of  the  agnostic 
school  of  philosophers  is  a  little  one-sided.  In  the  present  state  of  phi* 
losophy  and  science,  the  attitude  of  nescience  may  be  a  healthy  and  nat- 
ural one.  The  author,  while  in  his  anatomical  workshop  using  the  tools 
of  the  agnostic,  seems  when  wearing  his  philosopher's  spectacles  to  look 
at  creation  in  quite  a  different  mood.  In  his  fears  of  the  ultimate  prev- 
alence of  a  purely  scientific  mode  of  thinking,  he  does  not  take  into  ac- 
count the  low  specific  gravity  and  enormous  density  of  the  mass  of  super- 
stition in  the  world,  the  wrong  thinking,  sometimes  even  amounting  to 
insanity,  resulting  from  crude  and  mistaken  pseudo-religious  conceptions, 
which  have  done  and  will  tend  to  do  infinitely  more  harm  to  the  race 
than  the  class  of  conceptions  denominated  by  some  writers  as  agnostic, 
and  which  must  for  centuries  to  come  be  held  by  the  few.  While  one 
may  not  agree  with  the  extreme  views  of  Spencer,  Huxley,  and  particu- 
larly Haeckel  aifd  others  who  have,  as  some  believe,  established  a  sort 
of  **  scientific  priesthood  "  with  a  more  or  less  one-sided,  bigoted  follow- 
ing, yet  the  criticisms  coming  from  that  quarter  will  do  most  efficient 
service  in  making  men  think  and  feel  more  rationally. 

It  will  be  gathered  from  the  foregoing  remarks  that  Professor  Mtvarf  s 
Lessons  is  really  a  criticism  of  the  evolution  school  of  naturalists  by 
one  who  from  beiiio:  an  extreme  Darwinian  has  become  a  moderate  evo- 
lutionist  sans  any  taint  of  what  is  known  as  materialism,  and  who  con- 

^  Lestontfrom  Nature,  as  manifested  in  Mind  and  Matter,    By  St.  Qbobob  Ml* 
VART.    New  York  :  D.  Appleton  &  Son.  1876.     12nio,  $2,00. 
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scquontly  entortaini  views  which  enmble  him  to  acknowledge  the  pope, 
and  |>orhnps  I^marck  a«  well,  an  hit  master. 

Mr.  Mivart  believes  Chat  man  forms  a  kingdom  by  himself,  and  that 
**  he  differs  absolutely,  and  therefore  differs  in  origin  also  ;  ".  least  of  all 
does  he  —  aiid  he  thus  agrees  with  Mr.  Wallace  —  believe  that  he  orig* 
inat4fd  ^  from  speechleM,  irrational,  non-moral  brutes.**  Oor  anthor^a 
opinions  on  the  nature  of  instinct  strike  us  as  very  old-fkshioned  and 
irrational.  He  thinks  there  is  ^  no  need  whatever  to  credit  brutes  with 
intellect :  first,  because  all  the  phenomena  they  do  exhibit  can  be  ac- 
counted for  without  it,  while  they  do  not  exhibit  phenomena  character- 
istic of  a  rational  nature.** 

The  chapter  on  mimicry  is  an  excellent  criticism  on  this  phase  of 
Darwinism,  which  with  sexual  selection  is  one  of  the  weak  buttresses  of 
the  theory  of  natural  selection.  In  considering  the  last-named  theory  of 
Mr.  Darwin,  Prufensor  Mivart  brings  forward  the  objections  made  to  it 
in  his  former  work,  Greuesiii  of  Species.  lie  shows  that  Mr.  Darwiu 
has  modiHed  his  own  view  of  his  own  theory,  until  he  is  led  to  regard  it 
as  ^  the  most  important,  but  not  the  exclusive  means  of  nuMlification.*' 
Mr.  Mivart*s  own  views  coincide  with  those  of  Professor  Parsons,  of 
Caml»ri<lge,  Mass.,  and  Professor  Owen,  of  London.  We  are  not  so  sure 
that  the  theory  of  natural  selection  will  not  in  the  future  hold  a  subordi- 
nate place  and  form  but  a  single  phase  of  a  many-sided  theory,  of  whidi 
the  comer- stone  has  possibly  not  yet  been  discovered.  Meanwhile  we 
must  say  that  such  hearty,  trenchant  criticism  as  that  of  Mr.  Mivart  is  a 
healthy  KJgn  in  a  country  like  England,  wheni  personal  authority  exer- 
cises such  sway  over  the  minds  even  of  agnostics.  It  should  be  remem- 
bered, however,  tliat  Mr.  Darwin,  if  he  has  not  proposed  a  theory  which 
will  be  universally  satii^factory  as  a  working  hypothesis,  has  sown  the 
see<lM  from  which  will  arise  a  plenteous  harvest  of  new  facts  and  sugges- 
tions which  may  lead  to  the  diitcovcry  of  a  true  and  comprehensive  the- 
ory of  evolution.  His  methods  are  legitimate  and  truly  scientific.  We 
miss  ill  the  I^^essons  from  Nature  any  proper  appreciation  of  Mr.  Dar- 
win*s  labors,  and  regret  that  in  thb,  as  well  as  in  criticisms  by  other  au- 
thors, a  truer  appreciation  is  not  shown  for  Mr.  Darwin's  methods  and 
his  |)enional  genius. 

Professor  Mivart  is  one  of  the  foremost  anatomists  in  England.  His 
literary  and  philosophical  ability,  as  well  as  polemical  skill,  shine  in 
these  Lessons;  and  we  confess  that  when  a  good  Catholic  heartflj 
indorses  a  theory  of  evolution,  though  quite  opposed  to  a  mechanical 
theory,  as  pure  Darwinism  perhapa  is,  we  feel  quite  satisfied  that  the 
world  is  progressing. 

DoLBKAR*s  Art  op  Projbctino.^  —  So  frequently  is  the  magic  lan- 

I  The  Arfr Projtaimj.  A  Hsnasl  of  Kxperimciitatioii  In  Phjtics,  Ch«inlitry, 
and  Naiiiral  Htiiory  with  the  Porte  Lami^  snd  Msgfe  Lantern.  By  Paor.  A.  B. 
DoLaaAa.    Illaitraieil.    Bobioq  :  Lee  and  Sbepard.    1877.    If  mo,  pp.  158.    $1.50. 
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tern  used  in  lectures  upon  natural  history  that  a  manual  of  the  use  of  the 
lantern  and  of  the  art  of  projecting  in  general  is  a  timely  publication.  Pro- 
fessor Dolbear*s  manual  is  in  all  respects  excellent,  being  simple,  practi- 
cal, and  fully  illustrated.  Besides  the  porte  lumiere  and  magic  lantern, 
other  apparatus  is  described  and  figured,  so  that  the  beginner  in  the  art 
of  projecting  can  readily  acquire  the  knowledge  which  with  practice  will 
enable  him  to  succeed. 

Rbcbnt  Books  and  Pamphlsts.  —  Median  and  Paired  Fins ;  a  Contribation  to 
the  History  of  Vertebrate  Limbs.  Bj  James  K.  Thatcher..  (From  the  TransactioDt 
of  the  Connecticut  Academy,    iii.     1877.)     8vo,  pp.  29.     12  Plates. 

Palasontological  Bulletin.  No.  24.  A  Continuation  of  Researches  among  the  Ba- 
trachia  of  the  Coal  Measures  of  Ohio.  By  B.  D.  Cope.  (From  the  Proceedings  of 
the  American  Philosophical  Society,  February  3, 1877.)    8vo,  pp.  12. 

Notes  on  the  Appearance  and  Migrations  of  the  Locust  in  Manitoba  and  the  North 
west  Territories.  Summer  of  1875.  By  G.  M.  Dawson.  (From  the  Canadian  Natu- 
ral ibt)     8vo,  pp.  20. 

On  the  Genus  MerjfcochcBrus  (Family  Oreodontidse),  with  Descriptions  of  Two  New 
Species.  By  G.  T.  Bettany.  (From  the  Quarterly  Journal  of  the  Geological  Soci- 
ety fur  Au^'ust,  1876.)     8vo,  pp.  14.     2  Plates. 

Onion  Smut ;  an  Essay  presented  to  the  Massachusetts  Society  for  promoting  Agri- 
culture.   By  W.  G.  Farlow.    Boston.    1877.    8to,  pp.  15. 

Geographical  Surveys  in  the  United  States.  Remarks  upon  Professor  J.  D.  Whit- 
ney's Article  in  the  North  American  Review,  July,  1875,  concluding  with  an  Account 
of  the  Origination  of  the  Pacific  Railroad.  By  €ren.  G.  K.  Warren.  Washingtoo. 
1877.     8vo,  pp.  28. 

Science  Lectures  at  South  Kensington.  Outlines  of  Field  Geology.  By  Professor 
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CR088-FRRTIL17.ATIO!r    OP  ArI8TOLOCHIA.  —  Mr.    H.   G.    HubbATd, 

now  traveling  tu  Jamaica,  ha«  oommunicatod  to  a  Western  (mper  some 
interesting  notes  on  the  natural  history  of  the  island.  His  observar 
tions  on  Aristolockia  are  fully  confirmatory  of  the  studies  of  others  in 
the  case  of  ArUiolackia  ciemaiitis,  **  1  have  had  an  opportunity  of  ex- 
amining the  flowers  of  Aristolorhia  grandiflora^  the  '  Dutchman's  pipe,' 
called  here  the  *  John  Crow,'  or  *  carrion  flower,'  from  the  putrid  stench 
which  it  exhales.  This  flower  b  one  of  the  largest  known.  The  tube 
or  bowl,  about  a  foot  long  as  it  hangs  from  the  vines,  makes  a  very  good 
imitation  of  the  Dutchman's  china  pipe,  but  the  mouth  of  the  bowl  turns 
forwani  and  expands  eight  or  ten  inches  in  diameter,  and  from  the  lower 
edge  of  tliis  dangles  a  slender  tail,  about  a  foot  long.  The  whole  flower 
is  siMtted  gre!5n  and  purple,  like  a  diseased  liver.  Notwithstanding  its 
vile  odor  and  uncanny  look,  it  is  the  most  interesting  of  flowers.  The 
tube  is  divide<l  into  three  chambers  by  constrictions  and  valves  furnished 
with  back ward-|>oin ting  bristles,  the  whole  forming  a  trebly  guarded  fly- 
trap. The  outer  chamber  alone  gives  out  the  carrion  odor,  attracted  by 
which,  insects  enter,  and  fln<iing  themselves  deceived  try  to  escape,  but 
the  long,  recurved  bristles  which  line  the  walls  entangle  them  when  they 
turn  back,  but  fiivor  their  progress  through  the  second  trap  and  into  the 
second  chamber  beyond.  Finally  they  find  their  way  through  the  third 
and  last  trap,  into  the  third  chamber.  AimI  here  you  will  find  small 
flies  and  beetles  by  dozens,  if  you  open  the  blooming  flowers.  Now 
what  is  the  object  of  this  evident  contrivance  ?  The  flower  is  not  in- 
sectivorous, llie  entrapped  insects  are  always  found  alive  and  in  good 
condition,  no  dea<i  ones  in  any  of  the  chambers.  In  fact,  the  last  one, 
which  they  muiit  eventually  reach,  and  which  also  contains  the  floral 
organs,  seems  to  have  been  especially  contrived  for  their  comfort  and 
convenience.  It  is  spacious,  uuencumbere<l  with  bristles,  except  just 
about  the  entrance,  where  a  perfect  forest  of  them  renders  escape  into 
the  preceding  cliaml>er  impossible,  and  moreover  about  the  floral  organs 
an  abundance  of  nectar  supplii*s  them  with  food.  There  is  a  fine  stum- 
bling-block in  the  way  of  the  believer  in  the  laws  of  cross-fertilisation. 
As  Profe^or  Gray  would  say,  this  plant  seems  to  be  formed  on  the 
plan  of  *  how  not  to  do  it.'  Skeptics  have  pointed  triumphantly  to  the 
Ansiolorkia  as  a  plant  which,  with  the  utmost  ingenuity,  has  provided 
for  insuring  Keif  or  close  fertilization.  They  hail  o|>ened  flowers  in  full 
bloom,  ft>und  the  anthers  pouring  forth  pollen,  and  the  imprisoned  in- 
sects skipping  about  the  inner  chamber  completely  dusting  themselves 
and  its  walls  with  the  yellow  grains.  The  stigmatic  surface,  too,  had 
long  been  fertilized,  its  lobes  had  dosed,  and  having  performed  its  office 

1  Condoccsd  by  Paor.  O.  L.  Qoodalb. 
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the  pistil  was  withering  away.  The  fact  of  self-fertilization  in  this 
plant  seemed  proved.  Nature,  however,  does  not  disclose  all  her  secrets 
on  the  first  inspection,  and  a  more  careful  study  of  this  flower  in  all  its 
stages  will  show  that  its  wonderful  machinery  is  contrived  solely  for 
securing  cross-fertilization  through  the  agency  of  insects,  and  that  it 
cannot  fertilize  itself.  In  fact  the  anthers  and  stigma  in  any  flower  are 
never  open  at  the  same  time.  The  mystery  is  explained  when  we  ex- 
amine the  flowers  that  have  blossomed  and  are  withering :  the  trap  %$ 
open  and  the  insects  all  Ji<non.  Each  of  the  three  constrictions,  which 
were  at  first  so  narrow  as  only  to  admit  of  a  small  insect  pushing  its 
way  between  the  hairs,  is  now  gaping  widely  open,  and  all  the  bristles 
so  wilted  and  flaccid  as  to  offer  no  impediment  to  their  escape.  Now 
turning  to  a  bud  just  bursting  into  flower,  we  find  the  bristles  rigid  and 
the  trap  set.  The  stigma  is  now  widely  open  and  ready  to  receive  pol- 
len, but  the  anthers  tightly  closed  and  their  pollen  quite  green.  Each 
flower  has  then  a  double  duty  to  perform :  first,  to  catch  insects  which 
have  been  liberated  by  some  flower  previously  in  bloom,  and  to  effect  its 
fertilization  with  the  pollen  which  they  bring ;  second,  to  feed  and  hold 
them  there  until  its  stigma  has  closed  and  its  anthers  burst  And, 
finally,  it  opens  its  trap  and  sends  them  forth  with  unimpaired  vigor  and 
a  fresh  load  of  pollen  for  the  next  flower  that  blooms."  —  (Kingston, 
Jamaica,  February  28,  1877.) 

PiNUS  MITI8.  —  The  attention  of  botanists  living  in  the  Middle  States 
is  directed  to  this  tree,  which  has  become  rare  in  the  North.  As  one  of 
the  most  valuable  of  North  American  timber  trees,  attention  has  been 
drawn  to  this  species  as  suitable  for  forest  culture  in  many  parts  of  the 
United  States,  and  it  is  desirable  to  procure  seed  for  this  purpose  from 
as  far  North  as  possible.  According  to  the  younger  Michaux,  Pinui 
mitis  was  found  in  his  time  in  New  York,  Connecticut,  and  Western 
Massachusetts,  and  Mr.  Lapham  includes  it  in  his  catalogue  of  Wisconsin 
plants,  but  there  is  no  evidence  that  this  tree  grows  so  fiir  north  at  the 
present  time. 

Botanists  finding  P.  mitis  in  the  States  above  mentioned,  or  in  Penn- 
sylvania, New  Jersey,  Ohio,  or  Michigan,  are  requested  to  communicate 
with  the  director  of  the  Botanic  Grarden  of  Harvard  University,  Cam- 
bridge, IViass.  —  C.  S.  Sargent. 

Fluorescence  op  Caltcanthus.  —  A  decoction  of  the  bark  of  the 
Oalycanthus  floridus,  also  known  as  ^  sweet  shrub,"  is  strongly  fluorescent. 
My  attention  was  recently  drawn  to  this  fact  in  examining  a  mixture  of- 
the  bark  in  glycerine,  which  I  had  prepared  in  order  to  extract  the 
pleasant  odor  of  its  essential  oil.  The  vial  containing  the  bark  and  glyc- 
erine when  looked  at  askance  emits  a  rich,  bluish  shimmer.  On  com- 
paring a  decoction  of  the  bark  of  this  shrub  with  that  of  the  JEsculuSf  or 
buckeye,  by  concentrating  the  sun's  rays  with  a  lens  into  a  cone  of  light 
passing  through  the  liquids,  I  discovered  that  the  Caly  can  thus  decoction 
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14  Atrikinglj  superior  in  intensitj  aiid  parity  of  blue  color  in  the  flaores- 
cing  cone  to  the  ^Etculus  decoction.  —  Robert  Toombs,  M.  D.,  Wash- 
ington, Gt*orgia. 

Om  tiik  Transformation  op  Crtstallizablb  Sugar  into  Ckl* 
LUL08IC  Products.  —  M.  Durin  gives  in  Annalts  de$  Scieneei  NaturelUi 
(iii.  No.  4-6)  a  detailed  account  of  a  peculiar  fermentation  observed  bj 
him.  IJniler  certain  conditions,  a  solution  of  crystallizable  sugar  is  con- 
verted  into  cellulose  either  firm  and  organised,  or  swollen,  and  into 
inverted  sugar.  He  has*  never  noticed  the  formation  of  cellulose  from 
glucose. 

Rksi'Iration  op  Roots.  —  Two  different  functions  have  been  con- 
foundeil  under  the  term  respiration,  namely,  assimilation  and  true  respi- 
ration. The  first  of  these  takes  place  only  through  the  agency  of 
chlorophyll  or  its  equivalent,  and  under  the  influence  of  light;  the  latter 
is  common  to  all  plant  organs  when  growing  or  working.  Assimilation 
is  a  process  characterised  by  the  production  of  carbhydrates  from  car- 
bonic dioxide  and  water,  with  disengagement  of  oxygen  ;  respiration 
involves  the  oxidation  of  assimilated  matter  and  is  accompanied  by  the 
formation  of  carbonic  dioxide.  Deh^rain  and  Vesque  have  lately  reex- 
amined the  subject  of  root  respiration,  and  they  have,  published  the  fol- 
lowing results :  — 

First:  oxygen  is  necessary  for  all  plant  organs.  It  is  not  enough  for  a 
living  plant  to  have  its  up^ier  part  in  the  air :  it  is  requisite  that  the  roots 
themselves  should  find  oxygen  in  the  atmosphere  of  the  soil.  Second  : 
absorption  of  oxygen  by  the  roots  is  attended  by  only  a  slight  evo- 
lution of  carbonic  acid  ;  thus  roots  produce  a  partial  vacuum  in  the 
receptacles  in  which  they  are  confined.  Third:  the  disengagement  of 
carbonic  acid  takes  places  as  well  in  an  atmosphere  deprive<l  of  oxygen 
as  in  an  atmosphere  containing  it ;  whence  we  may  conclude  tliat  the 
carbonic  acid  evolved  does  not  come  from  a  superficial  oxidation  of 
organs  in  a  state  of  di^comfMsition,  but  as  a  consequence  of  the  circula- 
tion of  gases  in  the  plant. 

TiiKKK  Fkkt  of  Fkrn-Si*ore8. —  Bureau  and  Poisson  have  examined 
a  substance  found  in  large  quantities  in  a  cave  at  Reunion  Island.  The 
cave  is  ten  metres  in  depth  by  six  metres  square,  and  is  covered  to  a 
depth  of  more  than  a  metre  by  a  yellow,  soft,  insipid,  inodorous  sub- 
stance, which  crumbles  under  the  fingers  to  an  impalpable  powder.  The 
dry  powder  burns  without  flame  or  odor,  but  when  moistened  gives  off 
during  combustion  much  smoke  and  odor  of  a  burning  plant.  By  exclu- 
sion they  have  decided  that  this  matter  consists  of  the  s|K>res  of  S|>cciet 
of  ferns,  probably  Polypodiace».  The  spores  are  not  those  of  Lycopodi- 
ar^ie,  according  to  the  writers,  but  they  have  the  shape,  markings,  and 
cohr  of  the  spores  of  the  Polypodiacec  with  largo  fronds  now  occurring 
on  the  island. 

Hkather  IK  Nova  Scotia.  —  Professor  Lawson  adds  to  the  locali- 
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ties  of  Calluna  vulgaris  on  this  continent  six  other  stations,  and  in  an 
interesting  paper  on  the  subject  gives  the  following  as  his  conclusions : 
Calluna  vulgaris  is  an  indigenous  plant,  and  still  exists  as  such  ia  very 
small  quantity  on  the  peninsula  of  Halifax.  In  Point  Pleasant  Park, 
at  Dartmouth,  and  possibly  in  other  places,  the  stations  for  the  plant  are 
artificial,  but  the  plants  are  probably  native.  "  The  various  traditions  as 
to  the  foreign  origin  of  the  heather  are  not  unlikely  to  have  been  sug- 
gested by  the  desire  to  account  for  the  presence  of  what  was  regard^ 
as  necessarily  a  foreign  plant  rather  than  by  actual  historical  £Eu;ts." 

Broom  in  Cape  Breton,  and  Rhododendron  maximum  at  Sheet  Harbor^ 
Nova  Scotia,  are  discoveries  reported  by  Professor  Lawson. 

Analytical  Tables.  —  Professor  Ordway,  of  the  Massachusetts  In- 
stitute of  Technology,  has  sent  us  copies  of  analytical  tables  of  the  orders 
of  Phsenogamia,  and  of  the  suborders  of  Cryptogamia.  These  are  careful 
synopses  of  the  classifications  of  Lindley,  Hooker  and  Baker,  Schimper, 
Debat,  MuUer,  Rabenhorst,  Harvey,  Tuckerman,  and  Cooke.  In  view 
of  the  present  lack  of  any  hand-book  on  Cryptogams,  for  the  needs  of 
general  students,  the  second  table  may  be  found  convenient  The  author 
has  been  most  painstaking  in  his  work. 

On  the  Porosity  of  Wood.  —  Professor  Sachs  has  published  a  pre- 
liminary communication  on  this  subject  in  which  he  gives  the  results  of 
his  recent  observations  and  experiments.  The  present  treatment  of  the 
matter  is  new  in  some  respects,  and  the  conclusions  are  interesting.  An 
abstract  of  these  will  be  given  in  the  next  number  of  the  Naturalist. 

Iris.  —  Our  eastern  species  of  this  genus  need  a  thorough  revision. 
The  manuals  give  but  two  tall  species  in  the  Northern  States,  a  broad- 
leaved  and  a  narrow-leaved  one,  that  is,  /  versicolor  and  I.  Virgtniea  of 
Linnaeus,  considering  the  latter  as  identical  with  the  /  prtsmatica  of 
Pursh.  Now  Mr.  J.  G.  Baker,  of  Kew,  in  a  recent  revision  of  the  ge- 
nus, recognizes  two  broad-leaved  species  under  the  two  Linnsean  names, 
and  restores  Pursh's  name  for  the  narrow-leaved  plant  Two  broad* 
leaved  forms  have  certainly  been  cultivated  in  the  European  gardens 
even  from  the  time  of  Liunseus,  and  have  always  been  known  there  by 
his  names  and  considered  distinct.  As  described  by  Mr.  Baker,  and  as 
shown  by  figures,  the  most  obvious  difference  appears  to  be  one  of  siEe, 
L  Vtrginica  being  the  taller  and  stouter,  with  larger  and  deeper-colored 
flowers.  Can  we  find  in  our  wild  plants  any  differences  upon  which  this 
distinction  can  be  maintained? 

Mr.  Baker  says  also  that  L  tenax  (a  narrow-leaved  Oregon  species 
similar  to  L  prtsmatica)  is  found  in  New  Brunswick  and  Canada,  and  if 
so  it  should  be  looked  for  within  our  limits.  Moreover  the  range  of  all 
these  species  is  uncertain,  especially  toward  the  south,  and  the  southern 
species  generally  need  revision  fully  as  much  as  the  northern  ones.  It 
is  probable  that  careful  comparison  will  reveal  new  forms  from  there. 
The  attention  of  all  our  botanists  is  requested  to  this  matter  daring  the 
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oomiiig  season,  and  speciment  of  flowers,  frait,  and  roots,  fresh  or  dried, 
from  anj  part  of  the  country,  may  be  sent  to  the  Botanic  Garden,  Cam* 
bridge,  and  will  be  of  serrioe.  —  Serrno  Watson. 

BoTAXiCAL  NoTP.8  PROM  Recent  PERIODICALS.  —  Fhra^  No.  4. 
Schulxer,  Notes  on  Fungi.  Batalin,  Mechanism  of  the  Movements  in 
Innect-Kating  Plants  (not  yet  finished). 

Jialnniscke  Zeitung^  1877,  No.  6.  J.  B.  Jack,  On  European  Hepaticn 
(continued  in  No.  7).  No.  8.  Pancic,  A  new  Conifer  in  Servia.  Report 
of  Scientiflc  Societies.  No.  9.  Celakovsky,  On  the  Greenish  Ovules  of 
Trifolium  repens.  (These  are  often  distinctly  foliaocous,  and  are  re- 
garded by  the  author  as  metamorphosed  leaflets  of  the  carpel.)  This 
paper  is  continued  in  No.  10. 

ZOOLOGY.^ 

Winter  Birds  op  Arkansas.  —  Perhaps  it  will  interest  the  readers 
of  the  Naturalist  to  know  of  some  binls  whidi  make  Central  Arkansas 
their  winter  quarters.  The  past  winter  has  been  the  coldest  known  for 
many  years,  with  considerable  snow.  The  following  list  is  certainly  far 
from  complete,  as  we  have  only  been  observing  birds  for  a  single  seasop. 
Among  the  thrushes  we  have  occasionally  seen  our  familiar  friend,  the 
robin  (  Turdui  migratoriuM)^  and  the  hermit  thrush  (  T,  pnlloii)^  but  usu- 
ally they  desire  somewhat  warmer  weather  than  we  have  had  tliis  winter. 

The  mocking-bird  {MtmtiM  polygloUuM)  is  very  plenty  around  old 
plantation  houses,  and  exhibits  the  {leculiar  markings  of  the  Arkansas 
specimen  spoken  of  by  Baird  in  his  Review  of  American  Birds,  page 
49.  It  has  an  unusual  amount  of  white  upon  its  plumage,  and  the  outer 
tail  f(>athers  clear  white. 

Perhaps  the  most  abundant  bird  of  the  past  winter  has  been  the  blue- 
bird (Sinlia  siaiii) ;  its  food  consiitts  largely  of  the  berries  of  the  black 
gum  (AyMa  mnlii flora). 

The  diminutive  golden-crowned  kinglet  {Regulun  gatrapa)  has  been 
observed,  as  have  the  tufted  titmouse  {Ijophophane$  hia^or)^  the  southern 
black -capped  chickadees  (Parui  atricapiiltu  var.  (hroltnemis),  the  nut- 
hatch {Sitta  CarolinensU)^  and  the  house  wren  {Troglodgte$  aedan). 
The  gtky  tanager  ( Fgranga  estiva)  in  his  bright  red  plumage  and  the 
female  with  her  more  subdued  hue  have  enlivened  the  landscape  all 
winter. 

The  snow-bird  (Jhuco  kgemalii)^  following  the  snow-storm  southward, 
was  with  us  in  great  numbers  for  about  three  weeks,  llie  meadow- 
lark  (Slumeiia  magna)  is  common,  so  is  the  noisy  blue  jay  (C^anurui 
cristntus),  proclaiming  with  harsh  notes  his  close  relationship  to  the 
crows.  The  kingfisher  {CergU  aieyan)  was  oocasionally  seen  hovering 
over  the  waters  of  the  Little  Red  River  in  quest  of  food. 

I  The  departments  of  Omiikology  and  Msmaialogj  mrs  condaded  by  Dr.  Elliott 
Cocas,  U.  &  A. 
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The  woodpecker  &mily  has  attracted  our  attention  all  winter  bj  its 
many  representatives,  as  follows  :  — 

Logcock  {Hylotomui  pileatus),  downy  woodpecker  {Pieus  pubescent) 
yellow-bellied  woodpecker  {Sphyrapicus  vartus),  red-bellied  woodpecker 
(Centurus  Cnroltnus),  golden-winged  woodpecker  (Oolaptes  auraius). 

Among  the  birds  of  prey  we  have  observed  the  barn  owl  {Strtx 
flammea  yat,  pratincola),  barred  owl  {Symium  nehulosum)^  and  screech- 
owl  (Scops  asio)y  and  the  red-shoudered  buzzard  {Buteo  UnecUus),  The 
latter  feeds  in  confinement  upon  dead  animals  furnished  it,  but  we  found 
by  experiment  upon  a  specimen  we  had  procured  that  it  did  not  do  well 
upon  such  food,  for  it  died  in  a  week  from  the  time  of  its  capture. 

Here  we  find  the  turkey-buzzard  (Cathartes  aura)  very  plentiful. 
Mourning  doves  {Zenaidura  Carolinensis),  wild  turkeys  (Meleagris 
gaUopavo)^  quails  (  Ortyx  Vtryintanus),  pigeons  (^Ectopistes  migratorius) ^ 
and  mallard  ducks  {Anas  hoschas)  are  our  winter  game  birds.  The  first 
of  February  finds  the  farmer  in  this  region  sowing  oats  and  planting 
early  garden  seeds.  At  this  time,  we  may  say,  our  winter  is  over,  and 
our  summer  birds  will  soon  be  with  us  again.' —  H.  S.  Reynolds,  Jud. 
sonia,  White  Co.,  Arkansas. 

The  Red-Headed  Woodpecker  Carnivorous.  —  A  friend  who 
resides  in  Humboldt  County,  this  State,  gives  me  the  following  particu- 
lars of  an  unusual  occurrence :  During  the  summer  of  1876  he  raised  a 
large  number  of  black  Cayuga  ducks.  It  was  noticed  that  while  the 
birds  were  still  very  young,  many  of  them  disappeared,  one  after  the 
other,  and  the  bodies  of  several  were  found  with  the  brains  picked  out. 
On  watching  carefully  to  ascertain  the  cause,  a  red-headed  woodpecker 
(Melaneopes  erythrocephalus)  was  caught  in  the  act.  He  kUled  the  ten- 
der duckling  with  a  single  blow  on  the  head,  and  then  pecked  out  and  ate 
the  brains.  Though  my  friend  was  an  enthusiast  in  protecting  the  birds 
and  squirrels  that  came  about  his  premises,  this  provocation  was  too 
much :  the  shot  gun  was  brought  into  use,  and  his  ducks  were  saved 
from  further  molestation  by  a  process  by  which  the  woodpeckers  were 
"  thinned  out  some."  —  Charles  Aldrich,  Webster  City,  Iowa. 

ANTHBOFOLOQY. 

Anthropological  News.  — The  course  of  lectures  on  anthropology, 
commenced  in  November  last  at  the  Anthropological  Institute  of  Paris, 
has  succeeded  beyond  the  expectation  of  its  founders.  In  the  institute 
are  united  three  organizations  of  separate  origin :  the  Society  of  An- 
thropology ;  the  Laboratory  of  Anthropology,  founded  by  M.  Broca  in 
1867,  and  which  has  since  been  attached  to  L'Ecole  des  Hautee 
Etudes ;  and  the  School  of  Anthropology,  founded  by  private  subscrip- 
tion, and  sustained  by  an  annual  appropriation  of  twelve  thousand  francs. 

Upon  the  recommendation  of  the  faculty  of  medicine,  the  minister  of 
public  instruction  has  placed  at  the  disposal  of  the  Institute  the  upper 


1877.] 


AnUiropology. 


809 


|K>rtioD  of  the  Church  of  the  Grmj  Friara,  leaving  to  them  the  expense 
of  fitting  up  the  roomt,  etc^  which  hat  amounted  to  about  flflj  thousand 
francs.  In  this  structure  are  united  the  library,  the  lalwratory,  the 
lectures,  and  the  museum,  all  of  which  are  public  Tliere  is  nothing 
wanting  to  make  the  course  complete.  The  museum,  which  results  from 
the  union  of  that  of  the  Society  of  Anthropology  (twelve  hundred  skulls) 
and  that  of  the  laboratory  (twenty-three  hundred  skulls,  skeletons  of 
individuals  belonging  to  diflTerent  races  and  of  primates,  skulls  of  mam* 
mals,  prehistoric  remains,  and  anthropological  instruments),  furnishes  to 
the  student  the  richest  material  for  study,  and  to  the  professor  all  the 
means  of  demonstration  necessary.  We  have  already  mentioned  the 
opening  address  of  M.  Broca  and  the  programme.  The  following  table 
irt  M.  Mortilli*t's  scheme  of  prehistoric  anthropology:  — 
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LunAudlan,  Epoch  of  Uio  forge,  Vpper  3d  LocustrUui. 
MoifUa,  Kpoeh  of  Um  Foondrj,  Ix>w«r  SI  UeottrUa. 


Roboohaualui,  l«t  Uieostrtea,  Epoch  of  Dohnoot. 


MofdaWaUn.  noarlj  all  lo  ("tKveni*,  Epoch  of  the  Rtindorr 
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BoUlrtea,  Epoch  of  Um  Roliidwr  aod  Mmaunoth  parUj. 


MootWrUo,  Epoch  of  tho  Cave-hoar. 
AchoaUaa,  Epoch  of  tho  Manmoth. 


,  Twtlarjr. 


Attention  has  previously  been  called  to  an  original  paper  in  the 
Smithsonian  Rei>ort  for  1876,  by  C.  C.  Abbott,  M.  D.,  on  the  Stone 
Age  in  New  Jersey.  The  first  thing  tliat  strikes  one  in  reading  the  paper 
is  the  result  that  may  be  obtained  in  an  uninviting  field  by  perseverance. 
Dr.  Abbott  has  found  over  ten  thousand  stone  implements  in  New 
Jersey,  embracing  rude  objects  of  unknown  use,  grooved  axes,  celts, 
hatchets,  "^  lanoe-heads,**  ^  honttng-spear  heads,"  **  fishing-spear  heads," 
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arrow-points,  knives,  '' skinning-knives,"  scrapers,  hammers,  ''chisels 
and  gouges,"  drilling  stones,  *'  breastplates,"  ''  gorgets,** ''  banner-stones," 
''  sculptures,"  pipes,  pottery,  paint-cups,  hoes  and  shovels,  '*  corn  mills,'' 
mortars  and  pestles,  ''poggamoggons"  and  net-sinkers,  '^  flaking-ham- 
mers,"  and  polishing  tools.  There  is  manifested  throughout  the  article 
a  commendable  zeal  for  North  American  archaeology,  though,  perhaps, 
too  great  a  fondness  for  classification  and  inventing  new  names,  an  un- 
due confidence  in  the  ascertained  use  of  certain  doubtful  forms,  and, 
above  all,  a  too  hasty  adoption  of  the  generalizations  of  some  English 
and  French  archasologists,  with  reference  to  the  order  of  culture  on  our 
continent.  But  as  we  need  some  adventurous  spirits  to  peer  into  dark 
places,  these  venial  faults  must  not  deter  us  from  commending  the  zeal 
of  Dr.  Abbott,  and  bidding  all  such  ^'  to  go  up  and  possess  the  land." 

The  next  meeting  of  the  Congres  International  des  Americanistes 
will  be  held  at  Luxemburg,  September  10-13,  1877.  The  following  is 
the  programme  in  full :  — 

History,  The  civil  legislation  of  Mexico  under  the  Aztecs  and  of 
Peru  under  the  lucas  compared.  Critical  examination  of  the  sources 
of  the  history  of  Central  America.  Discovery  and  colonization  of 
Brazil.     When  and  why  the  New  World  was  called  America. 

ArchtEology,  General  characteristics  of  the  Maya  architecture  in 
Yucatan.  Of  the  use  of  copper  in  ante-Columbian  America.  The 
mound-builders,  their  origin,  antiquity,  civilization,  and  history. 

Linguistics,  Peculiar  characteristics  of  the  Tapi-Guarani  family. 
The  grammar  of  American  languages  compared  with  that  of  the  Uralo- 
Altaic  languages.  Eskimo  dialects  compared  with  other  languages  of 
America  and  with  those  of  Asia. 

PalcBography,  Decipherment  of  Maja  inscriptions  and  manuscripts. 
Of  the  phonetic  element  in  Mexican  writing.  To  what  period  of  Amer- 
ican history  do  the  paintings  called  Mexican  hieroglyphics  belong  ?  To 
indicate,  as  far  as  possible,  the  date  of  the  most  ancient  documents 
known  in  that  writing.  To  show  what  influence  was  exerted  on  the 
development  and  use  of  the  Mexican  figurative  paintings  by  the  arrival 
of  the  Spaniards. 

Anthropology  and  Ethnography.  Of  the  antiquity  of  man  in  ^America. 
Of  the  tradition  of  the  deluge  in  America,  and  particularly  in  Mexico. 
Ethnographic  classification  of  the  inhabitants  of  Guiana. 

M.  Bertrand  contributes  to  the  Bulletin  de  la  Societe  d* Anthropologiej 
1876,  pages  100  and  173,  papers  upon  the  first  Celtic  tribes  known  to 
the  Greeks,  who  are  the  only  people  to  mention  the  Celts  previously 
to  200  B.  c.  Following  up  the  theme,  on  page  128  of  the  same  volume, 
M.  Gustave  Lagneau  has  a  paper  upon  the  Ethnic  Distinction  between  . 
the  Celts  and  the  Gaels,  and  their  Migrations  to  the  South  of  the  Alps. 
Whatever  comes  from  the  pen  of  this  distinguished  author  is  worthy  of 
the  highest  commendation.     The  copious  references  to  authorities  are  a 
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praiseworthy  feature  of  this  treatise.  In  the  Bulletin^  page  113,  is  a 
oommunicaiion  from  E.  T.  Hamj,  od  The  Negritos  of  Borneo,  which 
also  refers  to  authorities,  and  is  aoeompaoied  by  two  tables,  one  of 
cranial  and  the  other  of  fscial  measurements.  A  paper  in  the  Bulletin^ 
page  145,  upon  excavations  in  the  dolmen  of  TAumede  (Lozere),  is  in- 
teresting on  account  of  a  discussion  which  grew  out  of  it  with  reference 
to  cremation' in  dolmens  of  this  description,  and  evidences  of  syphilis.  -^ 
(>.  T.  Mason. 

QBOLOOY  AlfD  PAUBOmTOLOQY. 

The  Discovert  of  Ljelaps  ih  Montana.  —  The  carnivorous  Di' 
nosauria  were  the  largest  and  most  formidable  flesh-eating  animals  that 
ever  lived  on  the  earth,  the  Camivora  of  the  present  day  being  com- 
paratively insignificant.  In  the  Triassic  |>erio<l  the  gigantic  BathygAa- 
thus  reduceil  the  numbers  of  the  reptilian  life ;  and  in  the  Jurassic  the 
equally  huge  Megalosaurui  devoured  the  herbivorous  Tgttanodon^  etc. 
In  North  America  the  last  of  these  saurian  founas  is  abundantly  repre- 
i«ented  in  the  lignitic  beds  of  the  West.  Professor  Cope  has  discovered 
during  the  past  season  numerous  species  of  Lalaps,  some  of  which  were 
of  pgantic  size.  One  of  these  (L.  inerastnUis)  is  represente<l  in  his  col- 
lections by  a  large  part  of  an  under-jaw,  which  is  rarely  preserved  in 
this  clasii  of  animals,  but  three  or  four  others  having  been  heretofore 
diACovere<1.  This  animal  was  about  the  same  size  as  the  New  Jersey 
lAtftips,  but  more  robusU     Several  smaller  species  were  obtained. 

The  Sea  Serpents  of  the  Cretaceous  Period.  —  At  one  of  the 
recent  lectures  of  the  course  of  the  Philadelphia  Zoological  society,  Pro- 
fesKor  Cope  exhibited  the  greater  |)art  of  the  skeleton  of  a  new  species  of 
Efasmosanrus.  The  length  of  the  vertebral  column  is  about  forty  feet, 
and  several  feet  of  vertebne  are  wanting.  Tlie  neck  constitutes  about 
half  of  the  total  length.  The  paddles  of  both  pairs  are  preserve<l,  which 
is  not  the  caite  with  any  other  specimen  known.  They  prove  to  Ik*  rela- 
tively short,  aj^reeing  in  this  |>oiut  and  in  the  superior  size  of  the  front 
pair  with  a  restoration  he  had  published  some  years  ago.  The  speci- 
men was  found  in  Nebraska,  and  the  s{>ecies  was  named  Eliumosaurui 
serpent  {niis, 

Proft*ii8or  Cope  also  stateil  that  he  had  obtained  on  the  Upiier  Missouri, 
during  his  expe<lition  of  the  past  year,  a  large  part  of  the  vertebral  col- 
umn of  the  Ela$mosfiurtu  onentalis,  from  beds  corres|K>nding  with  those 
in  which  he  h.*id  originally  found  it  in  New  Jersey.  This  species  also 
has  an  enormous  neck,  and  was  of  more  robust  proportions  than  the 
E.  ierpentinui. 

The  Dkntition  of  the  Herbivorous  Dinosauuiaok  the  Lignit- 
ic Period.  —  At  a  recent  meeting  of  the  American  Philosophical  So- 
ciety, Professor  Cope  exhibited  portions  of  the  skulls  of  several  herbiv- 
orous Dinosauria,  the  huge  laiid  reptiles  that  during  the  lignitic  period 
in  North  America  took  the  place  of  the  maatodont  and  elephants  of  later 
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ages.  He  adduced  Bartram's  articles  in  proof  of  the  relationship  of 
these  animals  to  the  birds  which  he  had  originally  pointed  out  from  the 
structure  of  the  feet.  He  also  showed  that  they  posses  an  extraordi- 
nary dentition,  much  more  complex  than  that  known  to  belong  to  the 
same  class  of  animals  heretofore  described  in  Europe.  The  teeth  are  ar- 
ranged in  vertical  columns  which  constantly  grow  at  the  base,  and  which 
are  kept  in  place  by  grooves  in  the  jaw-bones.  In  one  genus,  IXchnius 
Cope,  each  tooth  of  a  column  overlaps  the  ends  of  those  above  and  below 
it ;  while  in  another,  Oionodon^  nearly  every  horizontal  section  of  the 
jaw  cuts  three  teeth.  It  was  estimated  that  there  were  seven  hundred 
teeth  in  the  mouth  of  the  former  genus  at  one  time,  and  two  thousand  in 
the  mouth  of  the  latter. 

The  Lowest  Mammalian  Brain.  —  At  a  recent  meeting  of  the 
American  Philosophical  Society,  Professor  Cope  exhibited  a  cast  of  the 
brain  cavity  of  a  species  of  Coryphodon  from  New  Mexico,  and  described 
its  peculiarities.  He  stated  that  it  is  the  lowest  and  most  reptilian  type 
of  mammalian  brain  known,  for  the  following  reasons :  the  diameter  of 
the  hemispheres  does  not  exceed  that  of  the  medulla,  which  is  as  wide  as 
the  cerebellum.  The  latter  is  small  and  flat.  The  middle  brain  is  the 
largest  division,  much  exceeding  the  hemispheres  in  size,  being  especially 
protuberant  laterally.  The  hemispheres  contract  anteriorly  into  the  very 
stout  peduncles  of  the  olfactory  lobes.  These  continue  undivided  to  an 
unusual  length,  and  terminate  in  a  large  bulbus,  which  is  at  first  grooved 
above,  and  then  bifurcate  at  the  extremity.  The  length  of  the  hemi- 
spheres is  one  fifteenth  that  of  the  cranium,  and  their  united  bulk  one 
twenty-seventh  that  of  the  hemispheres  of  a  tapir  of  the  same  size. 
Their  surface  is  not  convoluted,  and  there  is  no  trace  of  sylvian  fissure. 
The  region  of  the  pons  varolii  is  very  wide,  and  exhibits  a  continuation 
of  the  anterior  pyramids.  The  large  size  of  the  middle  brain  and  olfac- 
tory lobes  gives  the  brain  as  much  the  appearance  of  that  of  a  lizard  as 
of  a  mammal. 

Professor  Cope  stated  that  three,  and  perhaps  four,  other  examples  of 
this  type  of  brain  are  known.  The  first,  described  by  Professor  Gervais, 
is  that  of  the  flesh-eater,  Arctocyon,  from  the  same  lower  Eocene  horizon 
as  the  Coryphodon.  The  next  is  that  of  the  Utntatherium,  of  the  Bridger 
Eocene,  described  by  Marsh,  who  states  that  the  hemispheres  present  a 
sylvian  fissure,  in  which  he  is  most  probably  in  error,  and  whose  figures 
do  not  exhibit  the  convolutions  which  he  claims  to  have  found.  The 
third  is  that  of  the  Oxycenoy  described  by  Professor  Cope,  of  which  the 
middle  brain  is  unknown,  but  which  is  probably  like  that  of  Arctocyony 
in  view  of  the  close  similarity  in  other  respects. 

In  reviewing  the  evidence  derived  from  the  preceding  sources,  the 
opinion  was  expressed  that  the  type  of  brain  shown  to  exist  in  the  Am" 
blypoda  and  Creodonta  is  as  distinct  from,  that  characterizing  the  pri- 
mary divisions  of  the  Mammalia  as  they  are  from  each  other,  and  that 
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it  necemiiuteii  the  entahlithment  of  a  special  lubclaas  for  ita  reception, 
of  equal  rank  with  the  groups  Gyreneephala  and  lAfencephala.  This 
WM  called  the  Protenrepkala^  with  the  following  definition:  cerebral 
lit^misphereii  smooth,  small,  leaving  not  onlj  the  cerebellum  but  the  mid* 
die  brain  exposed  behind,  and  contracting  into  the  very  large  olfactory 
lQl)es  in  front.  Cerebellum  very  small  and  flat;  middle  brain  large. 
Tliis  character  is  sustained  by  that  of  Uie  ankle  joint,  which,  existing  in 
two  such  distinct  divisions  as  the  Amblypoda  and  Creodonta,  may  be 
found  to  cliamcterixe  the  entire  subclass,  but  this  is  not  yet  certain ;  it  it 
as  follows :  tibio-astragalar  articulation  flat  and  without  groove  or  seg- 
ment of  pulley. 

This  subclass  stands  below  the  Lytncephala  in  its  position,  approximat- 
ing the  reptiUw  in  the  points  above-mentioned  more  nearly  than  the  latter 
do.  It  includes  two  orders :  one  ungulate,  the  Ambiypoda ;  the  other  ungui- 
culate,  tlie  Bunoiheria,  To  the  former  belong  the  suborders  Pantodania 
and  DinocenUa  ;  to  the  latter  the  Creodonta  and  probably  the  7V//o- 
do$ita  and  Tafiiodania.  Whether  the  3fe$odon(a  belong  to  it  is  not  cer- 
tainly asoiirtained,  while  the  Insectivora  do  not  belong  to  it,  as  they  are 
rightly  placed  in  the  subclass  Liaencephala, 

QBOOBAPHY  AKD  BXPLOBATION. 

Farthkk  Nkw8  prom  Stanlet.  — Three  letters  written  in  August, 
187G.  have  been  received  from  Stanley.  At  that  time  he  had  reached 
bin  old  quarters  at  Ujiji.  He  had  circumnavigated  Lake  Tangan- 
yika,  which  is  about  as  large  as  Lake  Michigan.  He  has  apparently 
added  little  to  what  Cameron  discovered.  He  describes  a  section  of  the 
Lukuga  River,  about  eight  miles  in  length,  in  order  to  prove  that  Cap- 
tain Cameron  was  incorrect  in  regarding  it  as  the  outlet  of  Lake 
Tanganyika,  though  such,  adds  Stanley,  it  is  destined  to  become.  He 
explored  Lukuga  to  a  point  three  miles  beyond  that  reaclitHl  by  Cam- 
eron, dirtcovered  that  the  outwani  current  gradually  cease<l.  and  that  the 
river-l>ed  finally  changed  into  a  marsh  thickly  covered  with  papyrus. 
Following  the  borders  of  this  marsh  for  two  miles  further,  he  again 
reached  a  stream,  the  waters  of  which  flowed  distinctly  westward,  {uissing 
by  an  abrupt  gorge  through  a  mountain  range  one  thousand  two  hun- 
dred fiH.*t  high.  It  is  calletl  the  Luindi,  and  is  a  tributary  of  the  Lualaba 
of  Livingstone.  Mr.  Stanley  asserts  that  the  level  of  Tanganyika  I^ke 
is  rising  so  rapidly  that  in  a  few  years  the  waters  of  the  Lukuga  and  the 
Luindi  will  unite,  the  intervening  marsh  disappear,  and  a  |)ennanent 
outlet  thus  be  created. 

TiiK  TorooRAPBiCAL  SuRVBT  OF  Nkw  York.  —  The  govemor  of 
New  York  having  oppose<l  the  passage  of  a  bill  in  the  legislature  of  that 
State  making  appropriations  for  continuing  the  state  geographical  survey, 
l)«*gun  so  well  by  Mr.  James  T.  Gardner,  resolutions  urging  the  pas- 
sage of  the  bill  have  been  tent  in  by  the  leading  universitiea  and  colleges 
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of  the  State,  and  it  will  be  a  great  pity  if  the  public  aencimeDt  of  the 
State  is  disregarded  by  its  executive.  A  topographical  survey  of  New 
York  by  one  of  the  leading  geographers  of  the  country  would  be  a  model 
for  other  states  to  follow. 

MIOBOSCOPY.i 

A  Foreign  View  op  American  Microscopy.  —  Mr.  Henry  Croudb, 
the  well  and  favorably  known  London  optician  of  that  name,  who  spent 
a  considerable  part  of  last  summer  at  Philadelphia  in  the  double  capacity 
of  a  British  commissioner  and  an  exhibitor,  improved  the  opportunity  to 
become  acquainted  with  many  of  our  microscopists,  and  to  study  the 
various  styles  of  instruments  exhibited  at  the  Centennial.  His  contribu- 
tion on  the  subject,  addressed  to  the  Queckett  Club  after  his  return 
home,  is  of  more  than  ordinary  interest  on  account  of  his  special  and 
technical  knowledge  of  the  subject,  his  position  as  a  fellow  exhibitor,  to 
which  he  candidly  alludes  as  a  peculiar  feature  in  the  case  though  not  a 
motive  to  control  his  statements,  his  comparative  independence  of  local 
sympathies  and  prejudices,  and  his  evident  feeling  of  good  will  and  cor- 
diality towards  those  whom  he  met  while  here.  He  heartily  acknowl- 
edges the  hospitable  treatment  received  fn  this  country,  and  intimates 
that  a  vacation  spent  here  is  a  rare  pleasure,  a  statement  which  elicited 
from  the  president  of  the  club  a  hearty  assurance  of  reciprocation  in  case 
any  of  our  microscopists  should  visit  London. 

Mr.  Crouch  mentions  with  pleasure  and  surprise  the  interest  and 
promptness  with  which  the  progress  of  microscopy  in  England  is  fol- 
lowed up  in  this  country.  He  notices  the  large  number  of  students  of 
diatoms,  due,  he  suggests,  to  the  great  abundance  of  the  fossil  deposits 
here,  and  the  comparative  unfamiliarity  with  other  forms  of  pond  life. 
He  regrets,  as  we  do,  the  absence  from  the  circle  of  exhibitors  of  some 
eminent  competitors  for  success  in  the  same  department  of  manufacture.* 

The  very  general  adoption  of  the  Jackson  form  of  stand  in  this  coun- 
try, which  has  always  been  a  fact,  Mr.  Crouch  regards  as  an  encourag- 
ing confirmation  of  his  uniform  belief  and  practice ;  the  continental  model 
being  used,  as  far  as  he  noticed,  only  by  those  who  employ  the  micro* 
scope  in  some  narrow  specialty,  and  for  the  most  part  without  accesso- 
ries. The  same  remarks  would  apply  to  the  binocular,  and  they  are 
certainly  correct  if  the  specialties  be  understood  to  include  histology  and 
pathology,  for  which  many  of  the  English  and  American  accessories  are 
not  needed,  or  at  least  not  popular.     As  further  peculiarities  of  the 

1  Conducted  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 

2  The  opinion  having  been  expressed  in  the  Naturalist,  December,  1876,  page  780, 
that  the  insinuation  that  Tolles'  lenses  were  not  exhibited  at  Philadelphia  because 
they  would  not  be  properly  examined  there,  must  have  been  authorised  without 
serious  thought,  Mr.  Stodder  desires  the  correction  made  that  the  reason  given  for 
withholding  the  lenses  was  not  intended  to  be  insinuated  but  distinctly  stated  in  the 
case  referred  to,  that  it  was  adopted  after  mature  consideration,  and  that  he  still  con- 
siders it  justifiable  and  proper. 
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American  standi,  he  notioet  the  greater  prevalence  than  in  England 
of  stands  having  the  l^mb  supported  bj  oim  pillar  instead  of  two,  though 
what  happened  to  come  before  his  notice  gave  a  greatly  exaggerated 
idea  of  the  proportion  of  single-pillar  instruments  used  here,  the  more 
general  use  of  the  [Zentmayer]  glass  stage,  the  general  absence  of  a 
concentric  stage  rotation,  except  in  the  larger  stands,  the  hinging  of  the 
mirror-stem  for  better  managing  oblique  light,  and  the  new  plan  of  swing- 
ing mirror  and  substage  together  as  now  made  by  both  2^ntmayer  and 
Gundlach.  He  mentions  Zentmayer*s  new  portable  microscope  very 
favorably,  along  with  one  by  Boss,  and  claims  the  centring  adjustment 
now  ui^  on  the  best  stands  as  his  own,  though  contested  by  two  claim- 
aiUM  here. 

Of  objectives  he  with  very  good  taste  hesitates  to  speak  comparatively, 
aildiiig  a  good-natured  allusion  to  the  well-known  sensitiveness  on  this 
subject  of  makers,  and  the  peculiar  weakness  of  each  for  considering  his 
own  unquestionably  the  best  in  some  important  particulars.  Subsequent 
discusKion.  however,  drew  out  the  opinion  that  the  work  of  some  Ameri- 
can opticians  was  very  good,  and  differed  from  others  (abroad)  only  in 
some  few  |)eculiarities.  lie  had  seen  some  of  Mr.  Tolles*  objectives 
wliirli  he  had  not  found  equaled  elsewhere,  though  his  impression  was 
that  lie  pushed  the  angle  of  aperture  too  far,  and  sometimes  to  the  |>osi- 
tive  detriment  of  his  lenses.  Microscopes  of  the  l>etter  class  he  believed 
were  pro4liiced  in  America  fully  as  good  as  in  England,  though  at  fitr 
higher  prices.  Micro*photography  he  finds  more  extensively  cultivated 
here  than  at  home,  with  an  evident  influence  on  the  construction  of 
objectives.  es|>ecially  in  regard  to  the  angular  a|>erture  of  the  higher 
powers,  the  advantage  of  which  he  thinks  is  at  least  questionable,  and 
fn>m  his  own  recent  observations  he  is  inclined  to  believe  that  ^  there  are 
other  and  important  directions  in  which  the  energies  of  those  engaged 
in  the  manufacture  of  objectives  can  Ite  more  profitably  employed.** 

He  finds  the  accessories  exhibited  of  the  usual  character,  and  not  call- 
ing for  t<i>ecial  remark,  though  he  states  that  he  has  had  "*  the  pleasure  of 
receiving  many  valuable  hints  res|)octing  the  improvement  and  nuMlifica- 
tion  of  some  of  the  accessories  from  Dr.  Woodward,  of  Washington,  Dr. 
J.  G.  Hunt  and  Mr.  Holman,  of  Philadelphia,  Dr.  Ward,  of  Troy,  and 
other  microscopists/'  which  he  hopes  to  have  an  opportunity  of  carrying 
out  and  submitting  to  further  notice. 

The  mounted  objects  by  Mr.  Walmsley,  of  Philadelphia,  Dr.  lieattie, 
of  Baltimore,  and  Dr.  J.  G.  Hunt,  of  Philadelphia  are  mentioned  with 
praise ;  the  vegetable  preiMrations,  transparent  and  double  stained,  by 
the  latter  person  are  regarded  with  evident  enthusiasm  as  remarkable 
illustrations  of  vegetable  structure  mounted  in  an  unsurpassed  manner. 
Dr.  Hunt's  exquisite  transparent  vegetable  preparations  can  hardly  be 
better  appreciated  anywhere  than  here,  but  that  they  should  now  be  re- 
garded as  novelties  is  almost  incredible.   When  first  produced  many  years 
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ago  they  were  believed  to  be  a  large  and  important  contribution  to  the 
progress  of  microscopy,  but  the  methods  worked  out  by  Dr.  Hunt  were 
80  unselfishly  communicated,  and  the  objects  so  liberally  distributed  and 
so  largely  studied  and  imitated,  that  they  have  long  since  become  com- 
mon property.  Even  the  addition  of  double  (vegetable)  staining,  sys- 
tematized and  rendered  practically  successful  through  the  talented  labors 
of  Dr.  Hunt  and  Dr.  Beattie,  is  no  longer  spoken  of  as  a  novelty  here. 

In  comparison,  if  not  in  contrast,  with  these  criticisms  by  a  practical 
foreign  artisan  may  be  noticed  a  critical  paper  on  the  same  subject  by  a 
leading  American  botanist  and  philosophical  microscopist,  Dr.  J.  G^ 
Hunt,  just  published  in  the  Cincinnati  Medical  News.  Dr.  Hunt  dis- 
cussed American  as  compared  with  foreign  microscopes  at  the  Centennial. 

The  new  Ross  stands  he  considers  superior  to  the  old  form  in  im- 
proved appearance,  greater  accuracy  of  motion,  more  steadiness  with 
less  clumsiness,  and  a  binocular  prism  not  moved  by  focusing,  but  the 
stage  is  considered  still  too  thick,  the  change  of  power  during  fine  ad- 
justment a  perceptible  fault,  and  the  finish  only  moderately  good. 
Beck*s  large  stand  is  considered  the  best  of  foreign  make  in  form  and 
finish,  though  defective  in  lacking  centring  adjustments  to  the  rotating 
stage  (which  we  think  were  added  to  some  of  the  stands  exhibited  at  the 
Centennial),  and  in  want  of  durability  in  the  stage  movements.  The 
stands  by  Mr.  Crouch  are  considered  excellent  and  durable,  and  success- 
fully cheapened  without  sacrificing  commercial  good  work.  His  claim 
of  the  adjustable  concentric  stage  is  denied  in  favor  of  Zentmayer  who 
introduced  it  sixteen  j^ears  ago.  [Mr.  Zentmayer  undoubtedly  intro; 
duced  this  adjustment  long  ago  with  a  screw-driver  movement,  which  he 
still  prefers,  while  Mr.  Crouch  has  more  recently  added  milled  heads  so 
that  it  can  be  moved  without  tools.] 

The  Nachet  stands  are  considered  neither  elegant,  convenient,  nor 
durable,  and  the  Hartnack  instruments,  not  exhibited,  are  rated  as  clever 
working  instruments  in  a  restricted  way,  but  inferior  to  the  English  and 
American. 

Grerman  instruments  are  not  esteemed,  and  are  scarcely  considered 
instruments  of  precision  at  all. 

Of  American  stands  only  Zentmayer*s  are  specially  discussed,  and  these 
are  judged  to  be  preeminent,  being  the  best  microscopical  work  on  ex- 
hibition, and  having  no  superiors  anywhere.  His  **  American  Centennial " 
stand  is  considered  superior  in  workmanship  and  design  to  any  others 
in  the  exhibition  or  elsewhere.^  The  hinging  of  the  bar  which  carries 
all  the  illuminating  apparatus,  includi&g  the  mirror,  at  the  level  of  the 
object  on  the  stage  so  as  to  revolve  around  that  object,  is  credited  exclu- 
sively to  Zentmayer,  and  stated  to  have  been  wanting  in  the  Rochester 

1  The  ptincipal  novelties  introduoed  in  the  construction  of  this  stand  have  been 
already  specified  in  the  Naturalist.  We  heartily  concur  with  Dr.  Hunt  that  this  is 
the  best  first-class  stand  yet  produced  in  the  world. 
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iii«truiiieiits  (*xliihite<l  iit  the  opening  of  the  exhibition.  [It  was  cer- 
tainly prcM'nt  ill  the  Hocheater  ingtruments  exhibited  during  the  sum- 
mtT.]  This  wottUl  give  the  prioritj  in  this  important  improvement 
cU*Mrly  to  Mr.  Zentniaycr. 

The  no  calkMi  i«tudent*8  stands  are  mentioned  with  the  intimation  that 
too  many  of  them  are  unfit  for  use,  and  with  an  earnest  appeal  for  better 
workmanship  in  tlieir  construction. 

Ohjt-i'tives  are  discussed  without  restriction  to  those  exhibited  at  Phil- 
ailelpliia.  IndeiHi  it  would  be  hanily  possible  to  say  anything  com  pre- 
heiiKivo  about  them  otherwise,  since  Mr.  Tolles*  work  could  not  be  over- 
looker] in  Much  a  discussion. 

Mr.  Weiiham's  |)atent  lenses,  in  which  corrections  are  obtained  by  a 
siii^h*  Hint  lens,  were  considered  to  give  great  promise,  but  to  be  so  un- 
Kui*t*«*MtfulIy.  mounted  as  to  compel  a  suspension  of  judgment  in  regard 
to  them.  Mr.  Crouch's  lenses  were  considered  excellent  and  exceed- 
ingly tine  for  their  cost,  though  without  extraonlinary  optical  qualities, 
strikingly  resembling  in  corrections  the  Wcnham  lenses.  Beck's  lenses 
retain  iiw'w  character  for  excellent  optical  properties,  being  as  nearly 
achromatic  an  possible  without  aiming  at  maximum  angle.  Their  mount- 
ing, however,  is  |MK>r  in  design  nud  execution.  The  new  Powell  and 
I^aLniid  one-eighth  ranks  highest  of  all  foreign  objectives  yet  seen,  and 
marks  a  new  era  in  English  microscopy.  It  gives  a  bluish-green  light, 
with  sharp  and  accurate  definition,  and  a  good  image  to  the  edge  of  the 
field.  The  mounting  is  superb,  and  the  American  [Tolles*]  plan  of  trav- 
ersing the  back  combination  is  adopted. 

Tlie  (verman  objectives  are  not  commended,  the  lower  powers  being 
judgv<l  unfit  for  use,  and  the  high  ones  to  fail  in  comparison  with  our 
lower  |K)wer8.  Tlie  brass  work  is  considered  inferior,  and  the  lenses 
show  a  want  of  finger  skill. 

Of  American  lenses  he  speaks  chiefiy  of  those  by  Mr.  Tolles,  because 
those  of  other  makers  have  disappointed  him.  He  considers  that  there 
are  greater  optical  poHsibilities  in  Mr.  Tolles,  in  the  construction  of 
lenses  for  the  microsco|>e,  than  in  any  other  maker.  His  lenses  are 
often  thought  faulty  bei*ause  not  understood.  No  two  of  them  are  alike, 
but  this  is  duo,  he  is  satisfie<l,  not  to  unequal  execution,  but  to  a  special 
change  in  e.ich  case  to  obtain  a  higher  degree  of  some  particularly 
desired  quality.  Neither  are  penetration  and  resolution  incompatible  to 
the  extent  claimed  by  the  theorists.  Some  of  Mr.  Tolles'  lenses  of  ex- 
treme angle  have  a  penetration  so  extraordinary  that  they  form  the  best 
lenses  known  for  histological  work  by  central  light,  showing  details  with 
a  brilliancy  not  otherwise  seen.  A  recent  Tolles  one-tenth  hat  the 
same  power  as  the  new  Powell  and  Lealand  one-eighth,  but  with  clearer 
and  more  brilliant  definition  and  greater  penetration.  It  adopts  the 
[  Wales']  method  of  adjusting  for  wet  and  dry  by  the  screw-collar,  while 
the  one-eighih  has  a  separate  front, ^  lesa  convenient  plan. 
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Dr.  Hunt  fears  that  micro-photography,  especially  that  whose  best 
results  are  obtained  by  oblique  light,  may  temporarily  retard  the  best 
construction  of  lenses  for  histological  work  which  is  not  proven  to  be 
best  accomplished*  by  lenses  specially  corrected  for  obliquity.  He 
thinks  that  our  best  lenses  have  optical  capacities  not  yet  fully  developed, 
and  that  improvement  in  illuminating  apparatus,  particularly  that  for  ob- 
taining accurate' central  illumination,  modified  or  concentrated  at  will, 
is  more  needed  at  present  than  further  improvement  in  lenses. 

Of  microscopical  objects  he  believes  that  the  best  work  is  always  kept 
at  home,  and  that  with  few  exceptions  we  receive  from  Europe  only 
what  is  unsalable  there.  The  finest  pathological  work  he  has  seen,  at 
least  that  retaining  the  most  structural  details  if  not  the  most  neatly 
mounted,  was  produced  at  the  Army  Medical  Museum  at  Washington. 
In  demonstrating  and  mounting  botanical  subjects,  he  considers  this 
country  immeasurably  in  advance  of  all  others.  He  does  not  state 
(what  should  be  stated)  that  this  advance  is  very  largely  due  to  his  own 
distinguished  labors.  Biological  science,  however,  is  not  satisfied  with 
microscopical  slides,  but  turns  to  the  living  objects  for  a  knowledge  of 
structural  details,  and  even  the  mounted  preparations  of  the  present  and 
the  future  must  show  the  whole  structure  of  the  cell,  and  not  its  empty 
shell,  however  beautifully  displayed. 

Obituary.  —  Died  at  Boston,  Mass.,  on  Monday,  March  19th,  Ed- 
win Bicknell,  one  of  the  most  genial  of  men  and  one  of  the  most  skillful 
of  workers  with  the  microscope.  Outside  the  circle  of  his  personal 
friends,  among  whom  he  was  conspicuous  for  his  cordiality  and  hearty, 
good  will,  he  was  best  known  and  will  be  longest  remembered  for  his 
highly  successful  work  in  the  preparation  of  microscopic  objects.  His 
slides,  especially  those  of  hard  sections,  have  scarcely  been  equaled  by 
any  other  maker.  The  exquisite  slides  which  he  sent  out  some  years 
ago,  by  an  arrangement  with  the  Essex  Institute  of  Salem,  Mass.,  under 
the  name  of  the  Essex  Institute  Microscopical  Works,  have  been  fol- 
lowed ever  since  by  an  iinbroken  succession  of  excellent  work. 


SCIENTIFIC  NEWS. 

—  From  a  recent  letter  from  Dr.  L.  de  Koninck,  of  Li6ge,  Belgium,  to 
Professor  Hayden,  we  learn  that  the  king  of  Belgium  last  year  proposed 
a  prize  of  twenty-five  thousand  francs  to  be  awarded  annually  to  the 
best  memoir  on  the  history  of  the  country,  its  relations  to  foreign  coun- 
tries, sciences,  etc.,  which  prize  even  foreigners  are  allowed  to  compete 
for  at  certain  periods  on  specific  subjects.  The  king  *has  also  initiated 
*an  important  movement  toward  the  exploration  of  Africa.  The  sub- 
scriptions for  this  purpose  are  already  quite  large,  and  inspire  the  hope 
that  strong  aid  can  be  given  to  the  brave  men  who  desire  to  devote 
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thomHelvct  to  the  emancipation  of  the  negroes  in  their  own  country  and 
thus  (l<*stroy  the  last  vestiges  of  slavery. 

TIk*  (9(H)graphical  Society,  which  has  jast  been  established  under  the 
presidency  of  General  Liagre,  perpetual  secretary  of  the  Academy  of 
Hru«sels,  is  progressing  finely. 

The  lielgian  government  has  ordered  tlie  issue  of  a  new  edition  of 
I>umont's  Geological  Maps.  The  House  has  appropriate<l  9700  francs 
for  the  purpose  of  collecting  the  necessary  materials  for  a  map  on  a 
large  scale,  ytXo,  the  entire  cost  of  which  will  be  1,*)00,000  francs;  it 
iH  to  be  completed  in  fifleen  years.  The  House  has  made  an  additional 
appropriation  of  10,000  francs  for  the  publication  of  the  manuscripts 
left  by  Dumont.  which  will  bo  printed  the  coming  year. 

A  At  ill  more  important  movement  for  the  advancement  of  science  has 
juftt  uken  place  in  the  creation  of  the  Annals  of  Natural  History  of 
the  Museum  of  Hrusseli>.  These  Annals  will  bo  published  in  large 
(]uarto  volumes  containing  many  plates  in  quarto  or  folio,  according  to 
the  subjects,  and  are  especially  intended  to  inform  the  learned  public 
of  the  scientific  wealth  of  the  galleries  of  the  museum.  The  first  vol- 
ume will  l>e  devoted  to  the  description  of  the  rich  collections  of  the 
fosHil  remains  of  the  cetaceans  and  other  sea  mammals,  gathered  at 
Antwerp  during  the  work  on  the  fortifications.  This  volume,  of  which 
eij;hteen  plates  folio  are  already  finishe<l,  will  be  written  by  the  learned 
zo<»logist,  J.  van  Beneden.  The  second  volume  will  be  pre|)ared  by  Dr. 
de  Koninck.  one  of  the  most  learned  palaeontologists  in  Europe,  and  will 
embrace  the  Carboniferous  fossils  of  Belgium,  forming  a  series  of  1000 
to  rioo  A|KH*ies,  all  of  which  will  be  described  and  figured  within  three 
or  four  years,  provided  the  health  and  vigor  of  the  distinguished  savant 
does  not  fail  him. 

The  third  volume,  by  Dr.  H.  Nyst,  will  treat  of  the  Tertiary  fossils 
of  Belgium,  beginning  with  the  most  recent  ones,  as  the  Crag,  of  Antwerp. 
Several  plates  for  this  volume  are  already  finished.  Otlier  volumes  of 
no  less  im|K>rtanoe  are  in  a  state  of  preparation  and  will  occupy  their 
propter  places  in  the  series.  These  publications  will  be  pre{)anHl  at  the 
expense  of  the  government  and  under  the  direction  of  M.  E.  Dupont, 
director  of  the  museum,  their  authors,  however,  being  entirely  inde|>end- 
ent  as  to  their  opinionn  and  work.  In  closing  his  letter  Dr.  de  Koninck 
remarks  with  commendable  pride:  ^On  glancing  at  the  prece<ling 
you  will  be  satisfied  that  our  country,  after  remaining  almost  stationary, 
for  a  pt'riod  c»f  twenty  years,  has  taken  a  decidedly  fresh  start  in  scien« 
titio  matters,  aided  and  favored  by  our  government,  our  Chambers,  and 
cji|>ecially  by  our  king.  I^t  it  be  well  understood  that  besides  all  this 
we  possess  not  only  the  Academy,  but  also  a  certain  number  of  scientific 
societies,  namely,  the  IU>yal  Society  of  Sciences,  Liege ;  the  Entomo- 
logical and  Malacological  societies,  of  Brussels ;  the  Society  of  Science, 
of  Hainault ;  the  Association  of  Engineers,  of  Liege,  and  many  other 
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less  important  ones,  which,  however,  have  a  legitimate  existence.  Yoa 
see  we  have  not  much  reason  to  complain  of  the  sacrifices  of  our  govem- 
ent,  which  though  considerable,  cannot  equal  those  we  impose  on  our- 
selves with  regard  to  the  resources  we  dispose  of.  Therefore,  please 
send  us,  to  facilitate  our  researches  and  to  lend  us.  strength  anil  courage, 
all  the  publications  you  can  spare.  Help  by  keeping  us  constantly  ad- 
vised of  the  scientific  progress  of  your  country,  and  we  promise  to  recip- 
rocate. You  will  receive  very  soon  the  products  of  our  scientific  activity. 
This  will  be  a  fair  exchange  of  thought  no  fiscal  law  can  prevent  and 
which  surely  will  benefit  both  progress  and  humanity."  — *F.  V.  H. 

—  The  council  of  the  Geological  Society  of  London  have  awarded  the 
Bigsby  medal  to  Prof.  0.  C.  Marsh,  of  Yale  Ck>llege,  in  recognition  of 
the  great  services  which  he  has  rendered  to  the  palsBontology  of  the  ver- 
tebrata. 

—  We  are  glad  to  announce  that  Dr.  Elliott  Coues  has  kindly  con- 
sented to  edit  the  department  of  Vertebrate  Zoology  of  the  American 
Naturalist,  with  especial  reference  to  ornithology.  Our  readers  may 
expect  from  this  talented  and  genial  naturalist  occasional  papers  as 
well  as  items  of  ornithological  news. 
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Monthly  Microscopical  Journal.  —  March.  Address  of  the 
President,  H.  C.  Sorby  (Application  of  the  Microscope  to  Greology). 
Measurements  of  Rulings  on  Glass,  by  E.  W.  Morley. 

The  Geological  Magazine.  —  March.  Evidence  afforded  by  the 
Planet  Mars  on  the  Subject  of  Glacial  Periods,  by  Edward  Carpenter. 
A  Permian  Fauna  associated  with  a  Carboniferous  Flora  in  the  Upper- 
most Portion  of  the  Coal-Formation  of  Bohemia,  by  O.  Feistmantel. 

The  Geographical  Magazine.  —  March.  Communication  with 
Siberia  by  Sea,  by  J.  Wiggins  (with  map  o^  Kara  Sea).  The  Works 
on  the  Tiber.  Topographical  Surveys  in  Asiatic  Russia  during  1875 
by  M.  Venyukof.  Champa.  The  Nile  from  Mruli  to  Dufli  (with  a  map 
of  the  Upper  Nile  from  surveys  made  by  General  Grordon  Pasha,  by 
E.  G.  Ravenstein). 

Canadian  Entomologist. — January  and  February.  History  of 
Phyciodes  Tharos,  a  Polymorphic  Butterfly.  {Afarcta,  winter  form  of 
TTiaros,) 

Psyche. — No.  32.  Bibliographical  Record  of  Papers  on  American 
Entomology  (continued  in  each  number). 

1  The  articles  enumerated  under  this  head  will  be  for  the  most  part  selected. 
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THE   WILD  TURKEY  AND  ITS   DOMESTICATION. 

BT   HOlf.    J.   D.  CATOX. 

HAVE  been  well  acquainted  with  the  wild  turkey  (^Meleagri$ 

f^aiioparo)  of  this  country  for  over  forty  years,  and  have  had 
good  opportunities  of  studying  it  in  its  wild  state,  and  for  more 
than  ten  years  past  I  have  raised  it  in  domestication,  having  had 
sometimes  over  ninety  in  my  grounds  at  one  time,  and  having 
raised  more  than  sixty  in  a  single  year.  Some  observations  on 
thoir  habits  and  domestication  may  not  be  uninteresting. 

My  original  stock  was  pn>cure<l  from  eggs  taken  from  the  nest 
of  the  wild  hen,  in  the  woods,  and  raised  under  the  common  hen, 
and  it  has  been  twice  replenished  in  the  same  way,  on  one  occa- 
sion with  seven  individuals.  The  purity  of  the  stock,  therefore, 
cannot  lu)  questioned ;  but  still  more  conclusive  evidence  was 
in  the  markings,  so  fully  and  accurately  described  by  Audubon, 
Baird,  and  others.  I  know  of  no  bird  or  animal  where  the 
markings  are  more  constant  or  reliable  than  on  the  wild  turkey ; 
even  to  the  number  of  bars  on  a  given  quill  of  the  wing,  for  in- 
stance, which  may  be  relied  upon  to  identify  it. 

The  young  bird  from  the  egg  of  the  wild  turkey,  when 
brought  up  in  doee  intimacy  with  the  human  family,  becomes 
ver>'  tame,  and  when  grown  the  males  become  vicious  and  attack 
children  and  even  grown  persons.  I  once  had  eight  hatched  out 
by  a  hen,  and  gave  them  in  charge  to  the  wife  of  a  tenant,  with 
stimulating  promises  if  she  raised  them,  and  she  did  it  nicely. 
They  were  allowed  to  go  into  the  house,  to  fly  upon  the  table, 
and  to  eat  with  the  children.  Until  they  were  grown,  any 
membiT  of  the  family  could  go  up  to  one  and  pick  it  up  at  any 
time,  but  they  were  afraid  of  strangers,  and  if  anything  excited 
their  suspicion  they  would  take  wing  and  be  off  like  a  flock  of 
quails. 

At  first  I  procured  but  a  single  pair  of  wild  turkeys.    The  sea- 
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son  they  were  a  year  old  neither  showed  the  least  inclination  to 
breed.  The  male  was  not  heard  to  gobble,  the  wattles  upon  the 
neck  did  not  turn  red,  and  he  was  not  observed  to  struts  as  is 
usual  with  the  male  turkey  in  the  breeding  season.  The  next 
year  he  made  up  for  all  this,  and  the  female  also  well  repaid  me 
for  waiting.  All  the  others  I  have  had  have  bred  freely  when  a 
year  old. 

I  am  now  wintering  the  eleventh  generation  of  the  domesti- 
cated wild  turkey,  though  the  progenitors  of  a  portion  of 'my 
flock  were  introduced  more  recently.  They  generally  occupy  the 
South  Park,  about  forty  acres  in  extent,  mostly  covered  with  sec- 
ond-growth trees  of  about  twenty-five  years'  standing,  with  a 
considerable  number  of  old  oak  trees  interspersed.  In  the  park 
are  ravines  with  good  hiding-places.  It  is  heavily  set  with  blae- 
grass  and  some  white  clover. 

The  effect  of  domestication  has  been  very  marked.  They  have 
not  deteriorated  in  size  or  in  reproductive  powers.  They  have 
always  been  healthy  excepting  in  the  summer  of  1869,  when  they 
were  afflicted  with  some  disease  from  which  about  three  quarters 
of  the  flock  died.  They  have  changed  in  form  and  in  the  length 
of  the  legs.  The  body  is  shprter  and  more  robust,  and  its  posi- 
tion is  more  horizontal;  but  most  especially  have  they  varied 
in  color.  These  changes  I  have  constantly  watched.  In  the  first 
and  even  the  second  generation  but  little  change  was  observed. 
After  that  the  tips  of  the  tail  feathers  and  of  the  tail  coverts  be- 
gan to  lose  the  soft,  rich  chestnut  brown  so  conspicuous  on  the 
wild  turkey  of  the  woods,  and  to  degenerate  to  a  lighter  shade ; 
the  beautiful,  changeable  purple  tints  on  the  neck  and  breast  be- 
came marked  with  a  greenish  shade ;  the  bristles  on  the  naked 
portions  about  the  head  became  more  sparse  or  altogether  disap- 
peared ;  the  blue  about  the  head  and  the  purple  o|  the  wattles 
were  replaced  by  the  bright  red  observed  on  the  tame  turkey-cock ; 
the  beautiful  pinkish-red  of  the  legs  became  dull  or  changed  to 
brown.  The  next  year,  or  when  the  bird  was  in  its  second  year's 
growth,  say  in  the  third  generation,  these  marks  of  d^eneration 
would  on  most  of  the  specimens,  especially  of  the  cocks,  disap- 
pear, and  the  plumage  would  show  the  thorough-bred  wild  tur- 
key. Each  succeeding  generation  shows  these  changes  to  be 
more  pronounced,  but  each  year  as  the  bird  gets  older  the  shades 
of  color  of  the  wild  parent  become  more  distinct.  The  change  of 
form  keeps  pace  with  the  change  of  color,  which  is  much  more 
manifest  on  the  hen  than  on  the  cock.    I  have  hens  now  three  or 
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four  years  old  with  brown  legs,  though  still  showing  the  pink 
shade,  and  on  whose  feathers  the  white  has  very  considerably  r^ 
placxnl  the  cinnamon  shades.  In  fact  I  have  many  specimens  that 
would  readily  pass  for  the  bronxe  domestic  turkey,  even  in  the 
virw  of  an  expert.  I  am  satisfied  that  without  a  fresh  infusion 
of  wild  blood,  in  the  course  of  fifteen  or  twenty  years  more  but 
few  individuals  would  show  the  distinctive  marks  of  the  wild  tur^ 
key  to  any  considerable  extent,  and  the  whole  would  be  pro- 
nounced the  bronze  domestic  turkey.  This  change  is  much  more 
manifest  in  some  individuals  than  in  others,  still  it  is  very  marked 
in  all.  I  have  met  with  several  farmers  in  the  West  who  have 
domesticated  the  wild  turkey  and  whose  experiences  correspond 
with  my  own,  but  they  are  not  writing  men,  thougli  frequently 
pn^tty  good  observers.  The  truth  is  that  those  having  the  most 
facts  (»n  this  particular  subject  do  not  appreciate  their  importance, 
and  the  observations  they  have  made  are  never  known  to  the  sci- 
entists who  are  most  capable  of  weighing  and  comparing  them, 
and  it  is  possible  that  these  have  fallen  into  errors  for  the  want 
of  full  data. 

The  habits  of  the  wild  turkey  are  not  as  rapidly  changed  by 
domestication  as  its  form  and  coloring;  still  they  undergo  a 
change  as  well.  The  wild  cock-turkey  by  the  time  he  is  five 
months  old  seeks  a  perch  well  up  in  the  largest  trees  in  his  range, 
and  as  he  grows  older  he  is  constantly  inclined  to  seek  a  higher 
perch,  till  he  is  frequently  found  at  the  very  apex  of  the  tallest 
tree.  The  largest  turkey  I  ever  killed  sat  at  the  extreme  top  of 
a  very  tall  tree,  which  enabled  me  to  see  him  against  the  back- 
ground of  the  clear  eastern  sky  as  the  day  was  breaking,  while 
all  below  was  profound  darkness,  and  so  I  had  plenty  of  time  to 
approach  behind  another  large  tree  with  the  most  deliberate  cau- 
tion to  within  range,  and  there  I  had  to  wait  a  considerable  time  . 
before  I  could  see  the  sights  of  the  rifle.  He  was  already 
alarmed  and  stood  as  straight  as  a  penguin,  which  is  the  constant 
habit  of  the  bird  when  his  suspicions  are  awakened.  Fearing  he 
would  leave  I  fired  before  I  could  tell  whether  his  back  or  his 
breast  was  towards  me.  When  a  twenty-four  pound  turkey  falls 
from  so  great  a  height,  and  thrashing  through  the  branches  of 
the  tree  strikes  the  ground  with  a  great  crash,  it  is  music  to  the 
ear  of  him  who  can  claim  the  prise.  A  companion  once  killed 
a  very  large  cock  on  the  top  of  a  very  large  tree,  under  which  we 
had  made  our  camp  fire,  where  he  had  sat  for  hours  undisturbed 
by  the  noise  and  bustle  of  our  camp.    As  we  had  approached 
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the  place  without  caution,  —  laughing,  talking,  and  perhaps  sing- 
ing, —  he  knew  he  was  undiscovered  and  not  likely  to  be  looked 
for  there,  and  so  felt  no  apprehension,  and  it  was  only  by  an  acci- 
dent that  his  presence  was  found  out.  These  incidents  tell  us  of 
the  habits  of  the  bird. 

This  disposition,  especially  of  the  cock,  to  seek  a  high  perch  is 
scarcely  impaired  by  domestication  in  the  second  and  third  gen- 
erations, but  after  that  they  seem  less  ambitious  for  high  places, 
and  it  appears  to  grow  less  and  less  in  succeeding  generations,  till 
they  come  down  to  about  the  level  of  the  domestic  turkey. 

The  wild  and  suspicious  timidity  so  characteristic  of  the  wild 
turkey  is  eradicated  very  slowly.  When  back  in  the  park  forag- 
ing they  seem  suspicious  even  of  the  one  who  daily  feeds  them, 
and  make  off  when  they  see  him  approaching ;  but  upon  their 
feeding  grounds  most  of  them  come  to  pick  up  the  com  even 
within  a  few  feet  of  strangers.  Let  any  cause  of  alarm,  how- 
ever, occur  there  and  they  take  fright  at  once.  Those  only  two 
or  three  generations  from  the  woods  will  take  wing,  while  the 
others  will  run  like  race-horses.  This  wildness,  however,  dimin- 
ishes  with  each  succeeding  generation. 

The  eggs  of  the  wild  turkey  vary  much  in  coloring  and  some- 
what in  form,  but  in  general  are  so  like  those  of  the  tame  turkey, 
that  no  one  can  select  one  from  the  other.  The  ground  color  is 
white,  over  which  are  scattered  reddish-brown  specks.  These 
differ  in  shades  of  color  but  much  more  in  numbers.  I  have  seen 
some  on  which  scarcely  any  specks  could  be  detected,  while 
others  were  profusely  covered  with  specks,  all  laid  by  the  same 
hen  in  the  same  nest.  The  turkey  eggs  are  more  pointed  than 
those  of  the  goose  or  the  barn-yard  fowl,  and  are  much  smaller  in 
proportion  to  the  size  of  the  bird. 

When  the  wild  turkey  in  the  forest  voluntarily  leaves  her  nest, 
she  always  covers  it  with  leaves  sufficient  to  hide  the  eggs  and 
all  evidence  of  the  nest.  This  is  less  carefully  done  by  the  first 
descendants  of  the  wild  hen,  and  each  succeeding  generation  be- 
comes more  careless  in  this  regard,  till  now  more  than  half  the 
nests  we  find  are  not  covered  at  all,  and  none  are  covered  with 
the  care  always  manifest  in  the  wild  state. 

This  wildness  seems  the  most  constant  with  the  hen  in  the 
breeding  season.  When  the  hens  are  about  to  commence  laying, 
they  seem  to  relapse  to  their  native  wildness  and  seek  the  seclu- 
sion of  the  North  and  East  parks,  or  if  their  wings  are  not  clipped 
they  may  escape  from  the  park  to  the  neighboring  forest  and 
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there  rear  their  young.  After  these  get  as  large  as  quails,  or 
perhaps  larger,  they  generally  bring  them  home,  or  with  a  little 
care  they  may  be  driven  home.  Although  the  young  birds  are  as 
wild  as  |>oesible  at  first,  after  they  have  tasted  com  a  few  times 
and  find  it  is  furnished  by  a  man  on  foot  or  from  a  buggy,  they 
lose  all  fear  and  become  importunate,  while  the  mother  hen  may 
still  hang  back  suspiciously.  I  have  often,  when  driving  through 
the  park,  had  the  half-grown  birds  fly  into  the  covered  rock- 
away  for  com,  for  they  soon  learned  there  was  always  com  there 
for  them. 

The  cocks  after  a  few  generations  never  get  as  wild  as  the  hens 
do  at  the  breeding  season,  but  stay  contentedly  in  the  South  Park, 
and  nearly  always  keep  together.  They  may  amount  to  fifteen 
or  twenty  in  number.  If  the  nest  of  a  hen  is  broken  up  she  im- 
mediately seeks  the  cocks  and  then  returns  to  seclusion,  and  gen- 
erally she  will  even  make  a  third  nest  if  the  second  is  destroyed. 
I  have  never  seen  the  cocks  fight  for  the  hens,  although  there 
may  be  a  dozen  of  them  of  equal  age  and  size.  These  seem  to 
have  no  leader  and  to  have  no  master,  and  ran^ly  have  disputes 
except  when  being  fed.  Then  one  is  very  apt  to  make  a  pass 
at  another,  which  is  most  likely  returned,  when  two  or  three 
others  will  join  in  tlie  fniy,  appearing  quite  indifferent  as  to 
which  they  hit.  After  a  fracas  of  two  or  three  minutes  they  all 
seem  to  remember  that  it  is  supper  time,  but  on  looking  about 
they  discover  that  the  hens  and  the  youngsters  have  taken  it  all. 
Whenever  the  new  broods  are  brought  home  in  the  fall,  they 
must  l)e  attacked  by  the  home  flock,'  —  the  old  cocks,  the  barrtm 
hens,  and  the  young  ones,  which  have  been  initiated  through  sim- 
ilar tribulations.  The  mother  hen  is  treated  as  a  stranger  just  as 
much  as  if  she  had  never  been  there  before.  A  single  day,  how- 
ever, is  sufficient  to  establish  friendly  relations,  when  the  new- 
comers are  admitted  to  the  family  circle  on  cordial  terms. 

I  have  never  noticed  any  disposition  of  the  old  cocks  to  inter* 
fere  with  a  setting  hen,  or  her  nest,  or  her  young  brood,  only 
when  a  half-grown  flock  comes  home  they  are  simply  tresited  as 
strangers,  as  already  stated. 

The  pinion  of  a  wing  has  been  removed  from  many  of  the  old 
hens,  and  if  the  latter  are  kept  in  the  South  Park  where  the  cocks 
run,  and  which  is  really  the  home  of  all,  they  nest  there,  fre* 
quently  making  the  nest  by  a  slight  excavation  in  the  open  grass- 
plot,  away  from  any  protecting  object,  and  one  is  astonished  at 
the  diflSculty  of  finding  the  ben  setting  there,  although  the  place 
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be  described  where  to  look.  Experience  has  proved  that  I  do  not 
get  nearly  as  many  young  from  those  which  are  obliged  to  neet 
in  the  South  Park  as  from  those  which  retire  to  complete  seclu- 
sion and  are  never  seen  or  heard  of,  except  by  chance,  till  their 
chicks  are  as  large  as  quails. 

My  observations  accord  with  those  of  Audubon  as  to  the 
riendly  relations  existing  between  the  brood  hen-turkeys.  It 
s  not  uncommon  for  two  or  three  hens  to  lay  in  the  same  nest, 
and  then  set  upon  the  eggs  and  raise  the  young  together,  though 
this  I  always  look  upon  as  a  misfortune,  for  most  likely  they 
will  not  commence  laying  together,  so  that  after  one  commences 
setting  the  other  will  keep  on  laying  for  a  week  or  two  before 
she  commences  setting.  As  neither  will  remain  a  day  after  the 
first  chick  is  hatched,  of  course  all  the  late-laid  eggs  are  lost, 
unless  they  are  taken  out  and  put  under  a  hen,  when  they  gen- 
erally hatch  out,  although  they  may  have  lain  a  day  in  the  nest 
after  they  were  deserted,  if  the  weather  is  warm.  The  hen  is 
often  a  very  pertinacious  setter,  remaining  upon  the  nest  a  week 
or  more  after  all  the  eggs  have  been  removed.  I  once  found  a 
hen  setting  upon  an  empty  nest  on  a  declivity  of  a  ravine,  and 
found  the  eggs  scattered  about,  some  very  near  the  foot  of  the 
hill,  and  quite  cold,  —  the  mischief  of  a  peacock.  Those  not 
broken  were  returned  to  the  nest.  When  approached  the  hen 
ran  away,  but  soon  returned  to  the  nest  and  hatched  out  every 
one  of  the  eggs  and  raised  the  birds.  The  hen,  so  far  as  I  have 
observed,  never  remains  upon  the  nest  longer  than  the  morning 
after  the  first  bird  is  hatched,  though  there  may  be  no  more  than 
one  bird  out,  leaving  all  the  remaining  eggs  to  their  fate.  When 
a  day  old  the  chick  can  follow  the  hen,  though  it  may  tomble 
down  on  every  foot  of  the  ground  it  runs  over.  When  two 
or  three  days  old  it  will  follow  the  hen  with  astonishing  vigor, 
and  will  trail  through  the  grass  in  a  cold  rain  storm  without  in- 
jury, when  similar  exposure  would  have  been  fatal  to  the  domes- 
tic turkey.  I  have  had  repeated  opportunities  to  test  this,  and  I 
do  not  believe  that  I  ever  lost  a  young  bird  by  reason  of  its  get- 
ting wet.  Even  the  hybrids  ^  are  capable  of  enduring  exposure, 
when  but  a  few  days  old,  from  which  we  should  despair  of  the 
domestic  bird. 

When  two  young  broods  meet  in  the  woods  neither  hen  will 
show  hostility  to  the  young  of  the  other,  and  they  will  generally 
separate  after  a  little  social  intercourse ;  but  sometimes  they  will 

^  I  use  this  term  not  in  its  strict  sense,  bat  for  oonvenfience. 
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amalgsimate  and  ever  after  range  together,  when  each  hen  will 
take  the  same  care  of  all  as  she  did  of  her  own.  I  have  often 
seen  three  hens  thus  together  leading  around  a  large  flock  of 
young  birds,  the  three  broods  being  manifestly  of  unequal  ages 
as  thev  were  of  sizes. 

The  flesh  of  the  young  wild  turkey  is  as  white  as  that  of  the 
tame  turkey  till  mid  winter.  After  that  it  begins  to  show  a 
darker  shade,  and  when  a  year  old  the  change  of  color  is  very 
appreciable,  and  this  darker  shade  deepens  till  the  bird  is  several 
years  old.  All  of  this  is  entirely  lost  by  domestication.  I  have 
never  killed  a  bird  from  an  egg  taken  from  the  wild  hen^s  nest 
in  the  womls,  for  I  could  not  afford  to  do  this,  but  I  have  had  on 
my  tible  many  of  the  next  generation,  all  the  way  from  eight 
months  to  two  or  three  years  old,  raised  in  my  grounds.  In  every 
instance  the  flesh  was  as  white  as  that  of  the  domestic  turkey. 
The  change  of  food  and  the  less  active  habits  produce  this 
change  of  color  of  the  flesh  of  the  wild  turkey. 

Turkeys  consume  more  herbaceous  food  tlian  is  generally  sup- 
posed. In  the  spring,  when  fresh  vegetation  shoots  forth,  they 
subsist  almost  entirely  upon  it,  showing  less  anxiety  for  com 
than  at  any  other  season.  Blue-grass  and  clover  they  seem  to 
prefer,  and  on  these  they  graze  almost  as  freely  as  the  geese. 
Later,  when  insects  appear,  they  manifest  their  carnivorous  ap- 
petite and  become  constant  and  diligent  foragers  for  them.  They 
are  not  scavengers  like  the  barn-yard  fowl,  but  much  prefer,  if 
they  do  not  confine  themselves  to,  living  animals.  Still  they  by 
no  means  limit  their  selection  to  insects.  I  once  saw  a  half- 
grown  turkey  acting  very  strangely,  and  stopped  a  little  way  off 
to  notice  his  actions.  I  soon  observed  that  he  was  in  a  contest 
with  a  snake  about  ten  inches  long.  He  would  pick  it  up  and 
throw  it  and  again  seize  it  as  soon  as  it  struck  the  ground.  At 
length,  after  the  snake  seemed  pretty  well  disabled  he  seized  it 
by  the  head  and  began  to  swallow  it.  The  part  of  the  snake 
yet  in  sight  thrashed  vigorously  around,  sometimes  winding  itself 
around  the  head  and  neck  of  the  bird.  This  was  too  much  for 
the  turkey,  and  he  threw  it  up  and  went  at  it  again  to  make  it 
more  quiet,  and  then  another  attempt  was  made  to  swallow  it ; 
but  it  was  not  till  the  third  effort  was  made  that  success  was 
achieved,  and  then  the  process  occupied  several  minutes,  the  tail 
of  the  snake  being  all  the  time  active  till  it  finally  disappeared. 

Tliis  magnificent  game  bird  was  never  a  native  of  the  Pacific 
coast     I  have  at  various  times  sent  in  all  about  forty  to  Califor- 
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nia,  in  the  hope  that  it  may  be  acclimatized  in  the  forestB.  Their 
numerous  enemies  have  thus  far  prevented  success  in  this  direc- 
tion, but  they  have  done  reasonably  well  in  domestication,  and 
Captain  Rodgers,  of  the  United  States  Coast  Survey,  has  met 
with  remarkable  success  in  hybridizing  them  with  the  domestic 
bronze  turkey.  Last  spring  I  sent  some  which  were  placed  on 
Santa  Clara  Island,  off  Santa  Barbara.  They  remained  content- 
edly about  the  ranch  building  and,  as  I  am  informed,  raised  three 
broods  of  young  which  are  doing  well.  As  there  is  nothing  on 
the  island  more  dangerous  to  them  than  a  very  small  species  of 
fox,  we  may  well  hope  that  they  will  in  a  few  years  stock  the 
whole  island,  which  is  many  miles  in  extent.  As  the  island  is 
uninhabited  except  by  the  shepherds  who  tend  the  immense  flocks 
of  sheep  there,  they  will  soon  revert  to  the  wild  state,  when  I 
have  no  doubt  they  will  resume  markings  as  constant  as  is  ob- 
served in  the  wild  bird  here,  but  I  shall  be  disappointed  if  the 
changed  condition  of  life  does  not  produce  a  change  of  color  or  in 
the  shades  of  color,  which  would  induce  one  unacquamted  with 
their  history  to  pronounce  them  specifically  different  from  their 
wild  ancestors  here.     Results  will  be  watched  with  interest. 

My  experiments  in  crossing  the  wild  with  the  tame  have  been 
eminently  successful.  These  have  been  conducted  at  my  farm  in 
the  country.  I  first  sent  up  a  cock  and  turned  him  out  with  a 
few  domestic  hens.  They  all  raised  good  broods.  The  hybrids 
grew  larger  than  either  parent.  The  next  year  the  hybrid  hens, 
as  the  breeding  time  approached,  manifested  the  wild  disposition 
of  their  wild  ancestor,  but  they  had  an  artificial  grove  of  ten  acres 
a  little  distance  from  the  buildings,  which  was  set  with  a  thick 
undergrowth,  and  here  they  nested.  When  they  brought  off 
the  young  broods,  instead  of  keeping  about  the  bams  as  their 
tame  mothers  did,  they  wandered  off  through  the  fields  where 
they  found  an  abundance  of  insects.  There  was  no  forest  nearer 
than  two  miles,  so  I  think  none  of  them  found  their  way  to  that. 
Some  of  them  returned  to  the  grove  to  roost  at  night,  while  others 
remained  away.  Pains  were  taken  when  they  were  met  with  in 
the  fields  to  drive  them  to  the  barn  and  feed  them  with  com. 
This  rarely  had  to  be  repeated,  for  they  would  come  up  them- 
selves for  their  suppers.  Some  wandered  away  and  never  re- 
turned, but  were  afterwards  recognized  about  the  yards  of  neigh- 
bors perhaps  miles  away ;  in  subsequent  years  they  were  much 
more  easily  kept  in  hand  and  probably  few  were  lost,  till  now 
after  seven  years  there  is  little  trouble  to  keep  them  about  the 
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place  at  night,  although  they  wander  off  through  the  fields  for  a 
mile  or  more  during  the  day,  but  they  always  get  a  ration  of 
corn  about  sunset.  Last  fall  the  flock  counted  one  hundred  and 
ten,  and  was  the  finest  I  ever  saw  together.  I  have  had  turkeys 
on  my  table  the  past  winter  not  eight  months  old  that  weighed 
seventeen  pounds  dressed,  though  some  of  the  young  hens  did 
not  exceed  nine  pounds.  I  have  lient  to  the  farm  several  thor- 
ough-bred cocks  at  different  times,  but  as  they  were  from  my 
domesticated  stock  they  did  not  seem  to  add  much  to  the  wild- 
ness  of  the  birds. 

My  experiments  establish,  first,  that  the  wild  turkey  may  be 
domesticated  and  that  each  succeeding  generation  bred  in  domes- 
tication loses  something  of  the  wild  disposition  of  its  ancestors. 

Second*  that  the  wild  turkey  bred  in  domestication  changes  its 
form  and  the  color  of  its  plumage  and  of  its  legs,  each  succeed- 
ing generation  degenerating  more  and  more  from  those  brilliant 
colors  which  are  so  constant  on  the  wild  turkey  of  the  forest,  so 
that  it  is  simply  a  question  of  time  —  and  indeed  a  very  short 
time — when  they  will  lose  all  of  their  native  wildness  and  be- 
come clothed  in  all  the  varieil  colors  of  tlie  common  domestic  tur- 
key ;  in  fact  be  like  our  domestic  turkey,  —  yes,  be  our  domes- 
tic turkey. 

lliird,  that  the  wild  turkey  and  the  domestic  turkey  as  freely 
interbreed  as  either  does  with  its  own  variety,  showing  not  the 
least  sexual  aversion  always  observed  between  animals  of  differ- 
ent species  of  the  same  genus,  and  that  the  hybrid  progeny  is  as 
vigorous,  as  robust,  and  fertile  as  was  either  parent. 

It  must  be  already  apparent  that  I,  at  least,  have  no  doubt  that 
our  common  domestic  turkey  is  a  direct  descendant  of  the  wild 
turkey  of  our  forests,  and  that  therefore  there  is  no  specific  differ- 
ence between  them.  If  such  marked  changes  in  the  wild  turkey 
occur  by  only  ten  years  of  domestication,  all  directly  tending  to 
the  form,  habits,  and  colorings  of  the  domestic  turkey,  —  in  all 
things  which  distinguish  the  domestic  from  the  wild  turkey,— 
what  might  we  not  expect  from  fifty  or  a  hundred  years  of  domes- 
tication ?  I  know  that  the  best  ornithological  authority  at  the 
present  time  declares  them  to  be  of  a  different  species,  but  I 
submit  that  this  is  a  question  which  sliould  be  reconsidered  in  the 
light  of  indisputable  facts  which  were  not  admitted  or  established 
at  the  time  such  decision  was  made. 

There  has  always  been  diffused  among  the  domestic  turkeys  of 
the  frontiers  more  or  less  of  the  blood  of  the  wild  turkey  of  the 
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neighboring  forests,  and  as  the  wild  turkey  has  been  driven  back 
by  the  settlement  of  the  country,  the  domestic  turkey  has  gradu- 
ally lost  the  markings  which  told  of  the  presence  of  the  wild, 
though  judicious  breeding  has  preserved  and  rendered  more  or 
less  constant  some  of  this  evidence  in  what  is  called  the  domestic 
bronze  turkey ;  and  the  more  these  evidences  are  preserved  in 
the  bronze  turkey,  as  the  red  leg  and  the  tawny  shade  dashed 
upon  the  white  terminals  of  the  tail  feathers  and  the  tail  coverts, 
the  better  should  the  stock  be  considered,  because  it  is  the  more 
like  its  wild  ancestor. 

That  the  domestic  turkey  in  its  neighborhood  may  be  de- 
scended from  or  largely  interbred  with  the  wild  turkey  of  New 
Mexico,  which  in  its  wild  state  more  resembles  the  common  do- 
mestic turkey  than  our  wild  turkey  does,  may  unquestionably  be 
true,  and  it  may  be  also  true  that  the  wild  turkey  there  has  a 
large  infusion  of  the  tame  blood,  for  it  is  well  known  that  not 
only  our  domestic  turkey,  but  even  our  barn-yard  fowls  relapse  to 
the  wild  state  in  a  single  generation  when  they  are  reared  in  the 
woods  and  entirely  away  from  the  influence  of  man,  gradually 
assuming  uniform  and  constant  colorings.  But  I  will  not  discuss 
the  question  whether  the  Mexican  wild  turkey  is  of  a  different 
species  from  ours  or  merely  a  variety  of  the  same  species,  only 
with  differences  in  color  which  have  arisen  from  accidental  causes, 
and  certainly  I  will  not  question  that  the  Mexican  turkey  is  the 
parent  of  many  domestic  turkeys,  but  I  cannot  resist  the  conclu- 
sion that  our  wild  turkey  is  the*  progenitor  of  our  domestic  turkey. 
Indeed,  we  know  that  this  is  so  to  a  very  large  extent,  from  their 
constant  interbreeding  along  our  frontiers,  and  I  never  heard  of 
any  one  who  had  wild  blood  in  his  flock  who  did  not  think  he  had 
as  good  domestic  turkeys  as  any  one  else. 


THE  STUDY  OF  ZOOLOGY  IN  GERMANY. 

BY  CHARLES   SEDGWICK  MINOT. 
I.      THE  LABOBATOBIES. 

AVING  had  somewhat  extended  opportunities  for  seeing  vari- 
ous laboratories  in  Germany,  and  for  working  in  some  of  them, 
the  writer  became  much  impressed  by  the  great  advantages  they 
offer ;  and  as  they  are  at  once  training-schools  and  the  scene  of 
active  original  research,  it  seems  appropriate  to  begin  by  some 
account  of  them. 


H 
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All  the  laboratorieB  with  which  the  author  is  acquainted  are 
conncototl  with  univereitics  which,  unlike  many  of  our  colleges,  are 
not  mere  high-echools,  but  are  the  centres  of  intellectual  activity 
and  the  seats  of  the  highest  teaching.  The  distinguishing  feature 
of  them  is  their  organization,  which  gives  to  original  research  the 
highest  rewards,  and  makes  everything  else  subordinate  to  inves- 
tigation. Thus,  when  a  student  tries  for  his  degree,  he  passes 
merely  an  oral  examination,  for  though  he  may  appear  deficient 
as  regards  |>ositive  knowledge,  yet  if  his  thesis  contains  the  re- 
sults of  original  work  and  is  judged  good,  the  imperfections  of 
his  knowledge  are  disregarded,  and  the  degree  is  duly  conferred. 
Again,  upon  becoming  a  teacher  he  is  obliged  to  present  another 
original  research,  and  the  professors  are,  as  a  rule,  selected 
according  to  their  abilities  and  success  as  investigators.  The 
consequence  of  this  system,  the  same  at  all  the  twenty-one  Ger- 
man universities,  is  that  both  instructors  and  students  regard 
investigation  as  the  proper  scope  of  their  industry.  This  gen- 
eral spirit  makes  itself  felt  in  the  zoological  department  as  well 
as  in  every  other.         ^ 

The  rigid  adherence  to  this  system  has  made  the  German 
universities  the  home  of  the  highest  science.  Thus,  while  inter- 
course between  $avani$  is  restricted  in  America  and  England 
mainly  to  accidental  meetings  and  the  gatherings  of  learned  soci- 
eti(*s,  the  scientists  of  Germany  come  together  to  work  for  a 
common  end,  the  maintenance  of  the  university  with  which  they 
arc  connected.  In  every  respect  science  is  furthered  by  the 
organization  and  spirit  maintained  in  every  German  university. 
There  are,  of  course,  grave  defects  connected  with  the  system, 
but  these  the  author  cannot  enter  into,  not  being  qualified. 
Those  general  remarks  have  been  prefixed  to  indicate  that  which 
usually  makes  the  deepest  impression  on  the  American  student. 

The  ZfMilogieal  department  belongs  to  the  philosophical  faculty, 
but  the  union  of  the  various  faculties  is  very  close,  and  students 
belonging  to  one  can  and  habitually  do  attend  the  lectures  of 
other  departments.  Among  the  zoological  students  it  is  usual  to 
go  through  a  course  of  human  anatomy  and  physiology  along 
with  the  medical  students ;  they  are  obliged  to  study  two  natural 
sciences  besides  zoology,  and  to  be  examined  in  all  three  in  order 
to  obtain  their  degrees.  In  some  instances  botany  is  one  of  the 
required  studies,  or  when  otherwise  is  usually  chosen,  and  the 
third  subject  is  commonly  chemistry,  physics,  geology,  or  miner- 
alogy.    Thus  it  will  be  seen  the  students  receive  a  broad  scien- 
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tific  training,  rendered  still  more  effectual  because  they  volan- 
tarily  attend  several  extra  courses. 

The  quality  of  the  education  in  each  branch  depends  mainly 
upon  the  character  and  the  ability  of  the  professor,  and  therefore 
we  find  the  students  passing  from  one  university  to  another  in 
order  to  attend  the  courses  of  some  particular  professor.  This 
they  can  do  the  more  readily  because  immatriculation  at  one 
university  gives  them  the  right  to  enter  another  upon  merely 
presenting  their  certificates  from  the  first.  All  the  universities  are 
so  much  s^ike  that  it  is  quite  possible  to  break  off  from  a  course 
at  the  end  of  the  semester  and  go  elsewhere  to  complete  it.  In 
this  way  various  masters  of  the  same  science  influence  the  learn- 
ers, and  the  one-sidedness  of  one  teacher  is  counteracted  by  an- 
other. This  seems  to  the  writer  an  advantage  which  can  hardly 
be  overestimated. 

After  these  brief  general  remarks  we  pass  to  the  consideration 
of  the  zoological  work,  strictly  speaking.  First  of  all  we  notice 
the  advantage  of  the  secure  basis  upon  which  is  built  up  the 
superstructure  of  special  zoological  knowledge,  thus  giving  every 
student  an  initial  advantage  which  we  regret  to  say  is  pire  in  this 
country. 

The  professor  of  zoology  delivers  two  regular  courses  of  lectures 
every  year,  one  semester  on  general  zoology  or  comparative  anat- 
omy, and  during  the  second  another  on  special  zoology,  including 
classification.  In  the  first  course  he  expounds  the  fundamental 
characters  of  animals,  their  microscopic  and  comparative  anatomy, 
embryology,  physiology,  and  so  forth.  This,  it  will  be  seen  at 
once,  is  a  different  plan  from  that  usually  followed  in  this  coun- 
try, where  zoological  instruction  subordinates  everything  to  clas- 
sification. There  can,  we  think,  be  no  doubt  which  is  the  bet- 
ter way.  Fortunately,  the  old  system  is  slowly  disappearing  in 
America  as  well. 

Besides  the  professor  there  are  usually  one  or  two  private 
docents  who,  just  beginning  as  instructors,  take  up  some  special 
branch  of  zoology  and  offer  more  detailed  information  than  the 
professor  can  crowd  into  his  general  lectures. 

But  the  main  activity  of  the  student  is  not  found  in  the 
lecture  room  but  in  the  laboratory :  there  he  spends  most  of  his 
time,  and  there  he  acquires  his  most  valuable  knowledge,  learn- 
ing to  dissect  and  to  use  the  microscope,  and  making  the  ac- 
quaintance of  the  principal  forms  of  animal  life.  The  professor 
and  his  assistants  are  constantly  at  hand  to  guide  and  suggest. 


1877.]  TIk  Study  of  Zodhgy  m  Qirmanp.  883 

and  from  the  very  beginning  the  student  is  introduced  to  special 
memoirs  and  directed  to  the  best  general  works.  The  laboratory 
is  usually  provided  with  a  small  collection  of  books,  among  which 
never  fail  to  be  Gegenbaur*s  Vei^gleichende  Anatomic,  Clans's 
Handbuch  der  Zoologie,  Kulliker  s  Histology  and  Embryology, 
and  Bronn^s  Klassen  und  Ordnungen  des  Thierreichs.  Besides 
th<*se  there  are  always  a  number  of  miscellaneous  and  more 
special  works  —  perhaps  two  or  three  hundred  —  whose  appear- 
ance is  tliat  of  veterans  in  service. 

The  university  library,  usually  very  rich  in  old  publications,  but 
apt  to  luck  many  of  the  newer  ones,  is  accessible  to  the  students, 
though  getting  out  a  book  involves  usually  great  and,  as  the 
ex{N«rience  of  our  American  libraries  prove,  unnecessary  annoy- 
ance. There  is  generally  no  catalogue  to  which  the  students 
are  allowed  free  access.  Altogether,  Americans  sometimes  justly 
feel  provoked  by  the  clumsiness  of  the  arrangements  in  the  libra- 
ries, —  the  usefulness  of  which  certainly  does  not  correspond  to 
the  number  of  volumes  they  contain, — but  after  all  the  books  are 
there  and  can  be  got  at.  Tlie  writer  has  always  found  his 
prof(*8sors  exceedingly  kind  in  lending  books,  and  that  is  of  great 
advantage,  because,  thanks  to  the  admirable  practice  of  inter- 
changing scientific  publications  so  extensively,  all  the  leading 
men  own  separate  reprints  (jBeparat-abdrilcke)  of  a  great  many 
papers. 

The  laboratory  is  always  connected  with  a  museum,  which, 
except  at  Berlin,  Munich,  or  Leipzig,  is  small,  having  been 
created  mainly  to  bring  together  an  instructive  collection,  suffi- 
cient to  exhibit  the  principal  varieties  of  animal  forms,  and  to 
supply  the  necessary  anatomical  preparations  for  illustrating  Uie 
lectures  and  aiding  the  students.  Besides  this  it  is  often  at- 
tempted to  keep  up  an  abundant  supply  of  specimens  for  dissec- 
tion. The  students  are  encouraged  to  collect  living  specimens 
for  themselves,  and  to  learn  to  recognize  the  typical  forms  of 
animals.  The  writer  has  often  seen  a  professor  bring  in  some 
strange  creature  and  make  the  leariiers  examine  it,  and  try  to 
determine  its  relationship  for  themselves., 

Having  looked  at  the  conditions  under  which  the  learner  is 
placed,  we  proceed  to  examine  his  work*.  We  notice  above  all 
a  want  of  system :  each  person  is  launched  out  by  the  instructor, 
but  has  afterward  to  guide  himself  as  best  he  may,  with  occa- 
sional help  or  warning  from  his  teachers.  It  strikes  one  as  a 
rather  slipshod  manner  of  learning,  but  it  is  pretty  sure  to  weed 
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oat  the  inferior  pupils,  for  only  industrious  and  energetic  ones 
can  struggle  on  to  the  end.  The  woful  lack  of  method  would 
be  more  injurious  than  it  is,  were  it  not  counteracted  in  eyery 
laboratory  by  the  spirit  of  truth-seeking,  which  should  always 
guide  every  original  investigation,  and  by  the  rivalry  among  the 
students,  and  the  high  respect  for  zoological  science  constantly 
inculcated. 

The  first  thing  learnt  is  the  distinction  between  physiology 
and  morphology  as  the  two  great  branches  of  zoology,  and  then 
most  of  the  time  is  taken  up  with  morphological  work ;  conse- 
quently morphology  comes  to  be  viewed  as  tlie  principal  field  of 
work  for  a  scientific  zoologist.  Classification,  comparative  anat- 
omy, histology,  and  embryology  are  combined  as  one  depart- 
ment, and  the  aim  of  the  student  becomes  finally  to  make  him- 
self acquainted  with  the  general  principles  of  morphology,  with 
the  intention  of  ultimately  taking  up  some  special  investigation. 
In  America  a  class  or  an  order  are  made  a  specialty,  and  we 
have  carcinologists,  herpetologists,  ornithologists,  etc.,  who  at- 
tempt to  study  everything  connected  with  the  group  they  have 
chosen.  In  Germany  some  branch  of  morphology  is  taken  up, 
thus  the  eye,  or  the  nervous  system,  or  the  comparative  anatomy 
of  some  division.  In  one  country  all  the  characters  of  one  group 
are  made  a  specialty  ;  in  the  other  more  frequently  a  few  charac- 
ters are  studied  in  many  groups. 

When  the  student  has  advanced  far  enough,  he  is  encouraged 
to  take  up  some  special  investigation  with  a  view  to  writing  his 
thesis  to  get  his  degree.  The  foundation  having  been  broadly 
and  well  laid,  he  narrows  his  attention  to  a  particular  question 
and  begins  his  original  work.  It  is  then  that  the  professor  be- 
comes most  ready  to  assist,  and  it  is  generally  considered  his 
most  important  function  to  teach  how  to  make  a  research  by 
carefully  controlling  and  guiding  the  learner  in  his  first  research, 
examining  his  preparations  and  discussing  his  conclusions  with 
him.  This  is  admirably  done  by  some  professors,  poorly  by 
others,  but  all  are  interested  in  its  being  well  done,  because  a 
fault  in  a  thesis  by  a  pupil  from  a  laboratory  discredits  the 
professor  who  ought  to  have  cared  for  its  avoidance.  Many 
graduating  theses  are  valuable  papers,  often  quoted  as  scientific 
authoi*ities  upon  the  subjects  of  which  they  treat.  Their  char- 
acter generally  shows  the  ability  of  the  student  pretty  fairly, 
whether  he  be  equal  to  difficult  problems  or  only  to  simpler 
ones. 


1877.]  SnU  Siudy  qf  Zoiflogjf  m  Gwrnany.  885 

In  Germany  special  knowledge  is  required  on  the  part  of  the 
teaohers ;  it  is  only  in  the  United  States  that  a  professor  has  to 
teach  zoology,  botany,  paheontology,  and  geology  all  at  once. 
Acc*onlingly  there  are  often  persons  in  the  zocilogioil  laboratories 
who  int45nd  to  become  school-teachers,  while  the  more  brilliantly 
endowed  aspire  to  university  chairs.  There  are  then  two  sorts 
of  students,  but  though  the  aim  of  one  is  humbler,  yet  they  too 
prize  the  di'gree  of  Doctor  and  work  eagerly  at  their  theses  to 
secure  the  desired  title.  The  opportunity  is  thus  offered  to  each 
student  to  follow  the  course  of  several  investigations. 

The  research  is  usually  upon  some  point  in  comparative  anat- 
omy or  in  embryology,  less  frequently  in  histology,  but  it  sel- 
dom has  much  to  do  with  species,  which  are  our  greatest  bugbear. 
New  8[)ecie8  are  seldom  disoovere<l  in  Europe  now,  unless  among 
the  worms  and  protozoa,  but  anybody  can  find  new  species  in 
the  United  States  in  almost  any  group  of  invertebrates.  An 
industrious  collector  could  probably  easily  obtain  iu  one  year 
in  New  England  alone  more  than  one  thousand  undescribed  spe- 
cies of  hexapod  insects.  In  fact  the  trouble  in  Europe  comes  not 
from  tlie  species  having  no  name,  but  from  their  having  half  a 
dozen  different  names.  However,  the  forms  are  almost  all  known, 
and  the  work  of  zoologists  is  much  eased  by  it.  It  is  to  be  hoped 
that  we  shall  soon  be  equally  well  off. 

In  every  laboratory  microscopes  are  in  continual  use.  The  in- 
struments are  always  simple  and  small,  being  intended  to  be  kept 
on  the  work-table,  and  take  up  little  room.  The  complicated 
machines,  the  delight  of  amateurs  and  the  abhorrence  of  histolo- 
gists,  so  much  in  vogue  among  us  are  never  met  with  there.  It 
is  common  enough  to  find  Americans  and  Englishmen  giving  up 
their  big  home-made  instruments  and  taking  to  the  smaller  and 
more  convenient  Continental  microscopes,  but  the  writer  never 
knew  any  one  to  do  the  reverse.  Simplicity,  efficiency,  and  in- 
expensiveness  make  the  German  and  French  microscopes  so 
superior  to  ours  that  it  becomes  a  waste  of  money  to  purchase 
an  American  instrument. 

Not  only  docs  the  student  keep  his  microscope  constantly  in 
use,  but  he  is  also  continually  making  histological  preparations  of 
whatever  good  material  he  gets.  He  therefore  becomes  skilled  and 
experienced,  sees  a  great  many  different  tissues,  and  is  enabled 
afterwards  to  examine  the  cellular  structure  of  any  organ  he 
wishes  to  study  and  control  his  results  by  comparisons  with  the 
tissues  which  he  has  already  studied.    Our  next  article  will  be 
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on  the  methods  used  for  making  histological  and  embryological 
preparations.  The  account  here  given  applies,  of  course,  to  the 
best  laboratories,  but  they  do  not  all  offer  the  same  great  ad* 
vantages. 


■**- 


THE  DISTRIBUTION  OF  VEGETATION  IN  PORTIONS  OF 

NEVADA  AND  ARIZONA. 

BY  W.    J.   HOFFMAN,    M.   D. 

T^HE  flora  of  Nevada  may  be  divided  into  four  distinct  classes, 
•*•   namely :  — 

I.  The  flora  of  the  mountains. 

II.  The  flora  of  the  foot-hills. 

III.  The  floi-a  of  the  plains. 

IV.  The  flora  of  the»salt  marshes. 

In  the  lower  two  thirds  of  Nevada  and  the  northwestern  por- 
tion of  Arizona,  from  latitude  41^  40'  N.,  at  Bull  Run  Mountain, 
southward  to  latitude  35°  20'  N.,  we  have  a  country  composed  of 
a  series  of  plains  and  deserts  surrounded  by  a  net-work  of  mount- 
ain chains.  The  more  northern  valleys  are  composed  of  tolera- 
bly good  soil,  but  as  we  proceed  southward  they  become  more 
and  more  sandy,  and  contain  a  greater  amount  of  saline  ingre- 
dients. There  is  every  evidence  that  many  of  these  basins  were 
at  one  time  inland  seas,  but  owing  to  the  rapid  evaporation  and 
absence  of  aqueous  precipitation,  they  have  in  the  greater  num- 
ber of  instances  become  dry,  leaving  their  solid  ingredients  as  the 
soil  of  the  deserts,  as  in  Diamond  Valley,  Death  Valley,  etc.,  or 
there  may  still  i*emain  sufficient  moisture  to  cause  salt  marshes, 
as  Armagosa  Desert  and  that  at  Silver  Peak  which  covers  an 
area  of  only  about  eight  or  nine  hundred  square  miles  of  mud 
and  salt.  A  great  deal  of  the  alkalinity  of  some  regions  is  de- 
rived from  the  mountains.  During  the  disint^ration  of  feld- 
spathic  rocks,  the  soluble  salts  are  slowly  carried  down  to  add  to 
the  sterility  of  the  valleys.  Rain  seldom  falls  on  the  plains,  but 
the  more  prominent  peaks  are  subject  to  showers  nearly  every 
afternoon.  Peaks  whose  altitude  exceeds  that  of  the  timber-line 
are  most  frequently  visited.  The  causes  are,  the  air  becoming 
heated  on  the  deserts  (as  in  Death  Valley  we  recorded  120*  in 
the  shade  at  from  two  to  half  past  three  o'clock)  rises  towards 
the  cooler  summits  of  the  mountains,  when  condensation  of  vapor 
terminates  in  precipitation,  the  heavy  clouds  charged  with  elec- 
tricity hanging  over  the  mountains  for  an  hour  or  two^  OBuaUy 
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disappearing  before  sanset.  The  rain  seldom  reaches  the  base, 
as  the  parched  ssndy  soil  absorbs  it  before  it  descends  half*way 
down  to  the  foot*hills,  except  in  case  of  doad-bursts  when  the 
water  tears  up  a  new  channel  and  rushes  out  over  the  desert 
to  sink  at  once  in  the  soil.  These  storms  do  not  affect  the  at- 
mosphere of  the  plains  perceptibly.  Differences  of  wet  and  dry 
bulb  readings  show  variations  ranging  from  5^  to  45^  F. 

The  flora  of  that  portion  of  Arizona  under  consideration  may 
likewise  be  classed  under  the  same  divisions,  excepting  that  the 
fourth  class  gradually  diminishes,  giving  place  to  that  of  the  dry 
sandv  deMTts  —  which  we  will  include  with  the  third  class —  of 
the  plains  in  Nevada. 

Tlie  following  table  is  arranged  according  to  the  latitudes, 
commencing  at  the  northernmost  point  (Bull  Run  Mountain) 
and  running  south :  — 


N 


Kiill  Run  Mountain 

Pmiipcct  Hill 

Hclmoni 

Mt.  XiiRle  

Mt.  Macfprnder 

8tn  Franciico  Mounuin.. 
BUI  WilliAins  Mountain. . . 


AlUtod* 

1 

TlnbtrUM. 
8,300 

Utlta4«. 

BlvTmtiOBor 

§,450 

41°  40/ 

5,800 

9,650 

9,400 

39«30' 

6,000 

18,000 

9,700 

3««40' 

7,000 

11,000        1 

•  11,000* 

370  46' 

7,200 

11,500 

11,150 

370  40^ 

7,S00 

13,500 

j  12.500 
1  13,000* 

35^19' 

(6.500 
6.800 

10.030 

t 

35013' 

6,500 

Mr.  J.  M.  Coulter/  in  his  report  upon  tlie  flora  of  Colorado, 
etc.,  says  ^^  that  there  is  a  very  regular  increase  in  the  elevation 
of  the  timber-line  as  the  latitude  decreases,  subject,  of  course,  to 
variations  when  in  the  neighborhood  of  high  table-lands  or  seas.'' 
This  not  only  holds  true  in  that  region  between  the  Rocky 
Mountains  and  the  Sierra  Nevadas,  but,  in  taking  a  view  of  the 
section  from  Bull  Run  to  Mt.  Macgruder  in  Nevaila,  and  as 
far  as  Bill  Williams  Mountain  in  Arizona,  we  have  a  barometric 
profile  u|K)n  which  not  only  the  timber-line  follows  that  law,  but 
likewise  different  genera  of  plants  and  trees.  The  level  of  the 
prairie  at  Bull  Run  is  5800  feet  above  the  sea,  while  at  Mt. 
Maognider  —  the  southernmost  point  of  observation  in  Nevada 
—  it  hiui  risen  to  7200  feet.  At  Bull  Run  the  timber-line,  at  an 
altitude  of  8300  feet,  terminates  with  the  upper  line  of  the  belt 

1  The  altitude  of  Mt.  Nagle  doci  not  reach  that  of  the  timber-line. 
*  The  ttmbcr-lliie  on  this  monntain  is  irreffnlar,  approaching  to  within  one  thon- 
tand  feet  on  the  eastern  fide  and  0Te  hundred  feet  on  the  western, 
t  Bill  Williams  Mountain  docs  not  reach  the  eleration  of  the  timber-line. 
«  Prof.  F.  V.  Hajden's  B^ort,  IS7S,pa(e  751. 
TOU  XL  —  «o.  S. 
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of  Coniferoe^  while  the  lower  line  rests  upon  a  belt  (400  feet  of 
the  vertical  section)  of  mountain  mahogany  (^Cerocarpus  ledifo- 
liu%)^  which  in  turn  gives  place  at  7000  feet  to  the  belt  of  Sali- 
cacece.  This  group  terminates  irregularly  at  the  beginning  ot 
the  foot-hills,  at  an  elevation  of  about  6200  feet.  The  foot-hills 
are  chiefly  covered  with  Phlox^  Lupinus^  and  RosacecB,  and  the 
plain  with  "  grease-wood  "  (^Sarcobatus  vermiculatus)  and  "  sage- 
brush "  (^Artemisia  tridentatd)^  the  former  being  greatly  in  ex- 
cess, but  is  gradually  replaced  by  the  latter  going  southward. 
The  lines  of  demarcation  are  frequently  indistinct,  owing  to  the 
mingling  of  species  of  one  belt  with  the  adjoining  ones,  but  they 
are  plain  enough  to  obtain  an  average  elevation  which  I  shall 
adopt  in  these  descriptions. 

At  Prospect  Hill,  the  timber-line  has  risen  to  9400  feet  in  alti- 
tude ;  the  belt  of  mountain  mahogany  becomes  narrower,  giving 
place  at  8000  feet  to  the  Salicacece^  which  belt  becomes  broader 
and  terminates  below  at  an  elevation  of  7000  feet.  As  the  level 
of  the  plain  is  6000  above  the  sea,  there  are  1000  feet  to  be  'ac- 
counted for.  The  plain  contains  more  Artemisia  tridentata^  and 
A.  filifolia  in  place  of  Sarcobatus  vermiculatus  to  a  very  great 
extent,  the  latter  beiog  found  on  the  lower  foot-hills,  above 
which  we  find  but  little  Phlox^  some  LupinuB^  and  more  Rosacea^ 
and  Compositce.  There  is  here  a  great  increase  in  elevation  of 
similar  species  over  those  at  Bull  Run. 

Again,  at  Belmont  the  Coniferce  end  with  the  timber-line  at 
9700  feet,  and  where  the  belt  of  the  Salicacece  begins  but  a  seam 
of  scattering  mahoganies  is  found,  the  place  having  been  taken 
up  by  a  wider  belt  of  Coniferce  above  and  of  Salicacece  below. 
On  the  plains  south  of  Belmont  more  saline  matter  is  found  in 
the  soil,  giving  rise  gradually  to  a  more  desert-like  vegetation. 
Artemisice  are  less  numerous,  and  are  replaced  by  Algarobia 
glandulosa^  the  former  occurring  abundantly  on  the  foot-hills, 
upon  the  upper  slopes  of  which  Cactacece  now  make  their  ap- 
pearance. At  Mt.  Nagle  and,  just  south  of  it,  at  Mt.  Ma<^ruder, 
there  is  little  variation  of  elevation  of  the  flora,  so  that  at  the 
latter  the  timber  ceases  to  grow  at  11,150  feet  (covering  the 
summit  of  Mt.  Nagle  at  an  altitude  of  11,000  feet),  the  belt  of 
Coniferce  running  down  to  8500  feetti^when  the  belt  of  Salicaeece 
occupies  the  space  down  to  an  elevation  of  8100  feet  above  the  sea. 
The  belt  of  the  Compositce  now  rests  upon  one  of  Yucca  bueeata 
and  Y.  angustifolia^  which,  farther  down  on  the  foot-hills,  is  re- 
placed by  CactacecBy  and  on  the  desert  by  the  Artemiria  trident 
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lata  and  Algarohia  glandulo$a  in  excess.  The  plains  and  salt 
marshes  in  this  vicinity  are  at  an  elevation  of  7200  feet  above 
the  sea,  and  gradually  slope  towards  the  Colorado  River,  until 
we  reach  the  deserts  just  north  of  that  valley,  where  the  average 
elevation  is  1400  feet.  This  descent  is  so  rapid,  comparatively, 
that  as  we  proceed  southward,  zones  or  belts  of  vegetation  are 
passed  through — underlying  that  upon  the  salt  deserts  at  Mac- 
gruder  —  not  encountered  heretofore,  and  which  partake  of  a 
8ul>-tropical  nature  in  predominating  species,  that  is,  Cactacem^ 
such  as  EehinocactuB^  Mamillaria^  Agava^  and  Larrea  Mexicana. 

Southwanl  and  eastward  of  the  Colorado  River,  in  following 
this  elevated  portion  of  the  country,  .we  encounter  the  Colorado 
IMateau,  having  an  elevation  of  from  6000  to  6700  feet.  Upon 
this  we  have  San  Francisco  Mountain  and  Mt.  Bill  Williams. 
Upon  the  former,  the  timber-line  rises  to  within  one  thousand 
feet  of  the  summit  npon  the  eastern  side  (12,500  feet)  and  to 
within  five  hundred  on  the  western  (13,000  feet). 

I'he  belt  of  Con\ferce  extends  down  to  the  base  of  this  mount- 
ain as  well  as  on  Mt.  Bill  Williams,^  and  is  subdivided  into  two 
divisions,  the  upper  being  composed  chiefly  of  PinuM  hrachyptera 
and  P.  edulis  Engelm.,  and  the  lower  of  Abies  Douglaeii  and 
Juniperus  oecidentalU.  Throughout  the  ravines  and  moist  de- 
pressions we  now  find  Fraxinue  velutinue  common,  and  scai*cely 
any  Populue  moniiifera.  Around  the  base  of  both  mountains 
we  find  Quercue  Gambelii  extending  up  the  eastern  slopes  but 
not  upon  the  western. 

After  leaving  the  plateau,  going  southward,  and  again  descend- 
ing to  an  elevation  of  3500  feet,  we  meet  the  belts  of  sub-tropical 
8[)ecies  which  occur  above  the  plateau  (in  Southern  Nevada)  at 
a  corresponding  place,  allowing  the  increase  of  elevation  which  it 
gains  in  this  distance  proportionately. 

As  we  c^cscend  toward  the  valley  of  the  Rio  Gila,  Cactaeece 
predominate,  nine  species  having  been  identified,  not  embracing 
varieties  which  are  undoubtedly  present  and  which  could  have 
been  detected  upon  closer  examination.  Farther  west,  including 
the  Mojave  Desert,  and  northward  as  far  as  Vegas  Valley,  we 
find  this  thorny  vegetation  to  a  great  extent ;  and  in  various  de- 
pressions and  ravines  occur  Eriodiciion^  Algarohia^  and  Proeopii. 

There  is  a  gradual  elevation,  as  we  proceed  southward,  of  all 
these  zones  or  belts  of  vegetation,  which  may  at  times  consist 

1  For  inrormatioii  regarding  San  Frandico  Moanuin  I  am  indebted  to  Mr.  G.  K. 
Gilbert  (Geologist  Geolog.  and  Geograph.  Exp.  for  Explor.  NtnuU  and  Arizona, 
1871-S,  U.  O.  M.  WlMcitr,  Corpt  of  Engineert,  owiauHkling). 
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only  of  a  single  species  (^Ceroearpu*  ledifolius)^  at  others  of  a 
genos  (^PinuB)^  bat  more  frequently  of  a  yariety  of  genera  or 
even  of  families.  In  the  northern  portion  of  Nevada  a  single 
genos  of  plants  is  often  foand  occupying  a  large  extent  of  rolling 
country,  when,  as  we  reach  the  limit  of  distribution,  a  few  yards 
farther  on  will  find  us  in  another  and  a  distinct  gronp.  At  some 
points,  again,  the  line  of  demarcation  between  the  desert  flora 
(^Artemiiia  tridentatd)  and  that  of  the  foot-hills  (^Sarcobatue  ver^ 
miculatu,}  is  80  sharply  drawn  as  to  be  visible  from  any  elevated 
point  of  observation,  this  being  apparent  on  account  of  the  diiffer- 
ence  of  the  color  of  foliage. 

Again,  we  find  areas  over  which  the  vegetation  is  as  yet  an 
indiscriminate  mingling  of  genera  and  families,  but  over  which 
the  Compo9it(B  appear  to  have  the  "  balance  of  power." 

This  peculiar  distribution  is  apparent  over  all  that  portion  of 
Nevada  and  Arizona  before  named,  but  as  we  go  southward  we 
find  each  genus  or  family  of  plants  or  trees  graduaUy  rising  in 
elevation,  and  if  we  do  not  discover  all  the  preceding  individuals, 
we  find  representatives  belonging  to  the  same  genera  or  famiUes 
replacing  them  at  those  altitudes,  which  in  turn  give  rise  to  other 
forms,  to  other  types,  or  a  new  belt,  occupying  that  space  caused 
by  the  elevation  of  the  belt  above.  This  succession  is  visible  in 
following  the  elevated  mountain  regions  of  the  American  conti- 
nent, but  is  modified  in  the  vicinity  of  seas,  as  at  Panama.  As 
the  vegetation  is  thickest  and  most  luxuriant  in  the  tropics,  it 
forms  a  covering  which  decreases  in  quantity  and  growth  to- 
wards either  pole.  The  equatorial  zone  is  the  home  of  ferns 
and  palms,  which  gradually  lose  predominance  in  advancing  to- 
wards the  temperate  zones  as  they  do  in  a^nding  the  moun- 
tains situated  in  the  equatorial  regions. .  That  at  great  altitudes 
the  belts  of  vegetation  and  timber  are  again  met  with,  which  as 
cend  from  both  the  northern  and  southern  parallels  of  latitude,  is 
verified  by  Von  Humboldt,^  who  says,  "  The  great  elevation  at- 
tained in  several  tropical  countries,  not  only  by  single  mountains 
but  even  extensive  districts,  enables  the  inhabitants  of  the  torrid 
zone  to  behold  also  those  vegetable  forms  which,  demanding  a 
cooler  temperature,  would  seem  to  belong  to  other  zones.  Ele- 
vation above  the  level  of  the  sea  gives  this  cooler  temperature 
even  in  the  hottest  parts  of  the  earth,  and  cypresses,  pines,  oaks, 
berberries,  and  alders  nearly  allied  to  our  own  cover  the  mount- 

1  Aspects  of  Natare.  etc.,  Alex,  von  Humboldt  Trans.  bjMn.  SftbiDe,  Philadel- 
phia, 1849,  pages  245,  246. 
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ainous  districts  and  elevated  plains  of  Southern  Mexico  and  the 
chain  of  the  Andes  at  the  equator.** 

This  rule  is  also  followed  by  representative  species  of  birds, 
taking,  for  example,  the  ruby -throated  humming-bird  (ZVo^At'/ia 
colubri9  Linn.),  which  is  found  from  latitude  61^  N.  to  Terra 
del  Fuego,  tlie  southern  remnant  of  the  American  continent, 
while  it  has  been  observed  in  the  tropics  at  an  altitude  of  14,600 
feet.  I  have  observinl  it  in  Nevada,  latitude  38^  N.,  at  an  eleva- 
tion of  1^700  feet  (timber-line),  and  it  appears  thus  to  be  found 
nearly  everywhere  within  tliat  line,  at  which  phenogamous  veg- 
eUition  ceases  to  exist. 

S|KH!ies  found  in  Mexico  are  also  found  at  an  altitude  in  the 
trupics  at  which  the  same  temperature  and  the  same  belt  of  veg- 
etation occurs,  which  would  place  an  outside  limit  of  altitude  at 
about  10,000  feet.  M.  Becquerel  ^  says,  ^^  In  the  equatorial 
zone  no  change  is  observed  in  the  v^etatioA  from  the  level  of 
the  soa  to  the  height  of  600  metres  (1969  feet),  and  beyond 
this  even  to  an  altitude  of  1200  metres  (3937  feet)  we  still  rec? 
ogiiize  the  flora  of  the  tropical  zone.*^ 

It  is  a[>parcnt,  then,  that  in  the  distribution  of  a  flora  from 
north  to  south,  or  in  equal  directions  (or  nearly  so)  from  the 
equator,  there  is  a  downwanl  tendency  as  the  latitude  increases. 
This  zone  of  vegetation  being  divided  into  successive  layers,  ver- 
ticiiUy  at  the  torrid  zone,  which,  as  they  rise  in  altitude,  spread 
their  termini  over  a  section  of  country  where  they  descend,  give 
rise  to  a  succession  of  changes  from  a  torrid  to  an  arctic  flora. 
Tliis  zone  forms  an  arch,  when  viewed  in  a  barometric  profile, 
from  the  northern  to  the  southern  hemisphere,  having  the  great- 
est di^pression  over  the  equatorial  region. 

That  the  regularity  in  location  of  these  various  belts  is  gov- 
erned by  climatic  or  meteorological  laws,  modified  to  some  ex- 
tent by  geological  causes,  is  apparent  and  undoubtedly  true,  but 
regarding  the  local  distribution  throughout  any  one  of  these  belts 
there  are  hIow  changes,  as  on  some  of  the  deserts  in  Arizona  on 
in  the  salt  marshes  of  Nevada. 

On  the  Gila  Desert,  as  elsewhere,  we  observed  the  remains  of 
an  undergrowth  of  acacias  QAIgarobia  glanduloBo)  which  were 
destroyed  by  the  encroaching  CereuB  gigatUeus^  and  here  the  law 
of  mutual  repulnon  is  forcibly  illustrated.  Dr.  J.  M.  Bigelow  ^ 
noticed  the  same  fact  in  the  valley  of  Bill  Williams  Fork,  and 

1  In  SaithfoniAn  Repoit,  1SS9,  page  401.    (Traoilatioii.) 
*  PacUIc  B.  R.  R«port»  yoI.  if.,  |Mg«  21.    (No.  %  Bouij.) 
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says  ^^  that  it  [Acacia]  forms  a  shelter  for  the  propagation  of  the 
CereuB  giganteus  of  that  region.  Every  young  Cereus  is  pro- 
tected and  fostered  by  this  tree  until  the  cactus  attains  the  size 
and  hardihood  that  enables  it  to  withstand  the  war  of  elements 
waged  against  it,  when  it  ungraciously  spurns  its  protector,  ulti- 
mately destroying  it,  as  we  saw  in  numerous  instances  on  our 
journey." 

That  geological  and  climatic  influences  and  effects  modify 
and  in  time  alter  the  flora  of  a  district  is  perceptible  in  the  salt 
marshes.  Here  the  lower  forms  of  vegetation  flourish  in  luxuri- 
ance, especially  the  Chenopodiacece^  in  which  the  higher  types 
seem  unable  to  exist  on  account  of  the  strongly  alkaline  soil,  and 
even  in  waters  strongly  impregnated  with  salt,  forms  exist 
which  retain  these  places  in  spite  of  the  force  brought  to  bear 
upon  them  from  the  invading  species  which  perish  not  from  a 
"  mutual  repulsion  and  subjection,"  but  from  the  alkalinity  of 
the  soil  itself. 

Mr.  Lester  F.  Ward  proposes  "  what  might  be  called  the  law 
of  mutual  repuhion,  by  which  every  individual,  to  the  extent  of 
its  influence,  repels  the  approach  of  every  other  and  seeks  the 
sole  possession  and  enjoyment  of  the  inorganic  conditions  sur- 
rounding it ;  this  mutual  repulsion  results  at  length  in  a  stati- 
cal condition  which  is  always  brought  about  through  the  action 
of  the  vital  forces  themselves,  and  which,  as  soon  as  reached,  de- 
termines absolutely  the  exact  place  and  degree  of  development 
of  each  species  and  each  individual.'* 

This  is  at  present  not  the  case  in  the  salt  marshes,  but,  when 
an  accumulation  of  organic  and  silicious  matter  is  the  result, 
through  the  decomposition  of  the  plants  and  the  dust  from  sur- 
rounding sources,  these  lower  types  lose  their  predominance, 
and  higher  types  replace  them.  This  will  ultimately  be  the  re- 
sult, as  there  is  no  aqueous  precipitation,  and  the  constant  evap- 
oration from  the  marshes  will  leave  them  nothing  but  alkaline 
deserts. 

Upon  the  foot-hills  in  the  upper  portion  of  Nevada  different 
species  of  plants  occupy  distinct  patches,  but  it  is  apparent  that 
there  are  changes  going  on,  and  that  in  time  some  will  be  de- 
stroyed, giving  place  for  hardier  varieties.  Mr.  Ward  further 
says,  ^^  Each  species  is  the  perpetual  and  inexorable  antagonist  of 
every  other.     The  '  struggle '  is  not  alone  '  for  existence,'  it  is 

also  for  spaoe But  the  first  principle,  as  in  the  rest  of 

nature,  is  force.     Each  one  encroaches  with  all   the  power  of 
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vegfUil  growth  upon  its  neighbors.**  Where  an  area  of  vegeta- 
tion hiis  not  been  distnrbed  by  mechanical  or  agricultural  causes, 
tlie  species  and  genera  growing  thereon  are  to  all  appearances 
occupying  their  limit  of  growth  and  local  distribution,  as  over 
various  valleys  and  low  elevations  in  Northern  Nevada.  ^^  But  let 
these  statical  conditions  be  once  changed,  ....  and  this  equi- 
librium is  immediately  disturbed.  The  chained  forces  are  set 
free ;  a  general  swarming  begins  ;  some  individuals  are  destroyed, 
others  are  lik»erated  ;  each  pushes  its  advantage  to  the  utmost, 
and  all  move  forward  in  the  direction  of  least  resistance,  till  at 
length  they  again  mutually  neutralize  each  other,  and  again  come 
under  new  conditions  and  modified  forms,  into  the  former  state 
of  quiescence."  ' 

There  has  been  great  difficulty  experienced  in  some  of  the  fer- 
tile valleys  of  Nevada  and  California  in  attempting  to  prevent 
the  rapid  encroachment  of  native  plants  upon  partially  cultivated 
and  irrigated  patches  of  soil.  They  are  stronger  in  vegetal 
power,  and  in  a  short  time  depauperate  and  stunt  the  introduced 
cereals  and  garden  vegetables. 

These  vegetal  '*  struggles  for  s{)ace  and  existence  **  are  stronger 
and  the  results  more  perceptible  in  the  tropics  than  elsewhere ; 
rising  in  altitude  with  the  superlying  belts  of  vegetation,  they 
decrease  until  the  region  beyond  the  timl>er-line  is  reached,  in  a 
similar  manner  as  when  we  proceed  towards  either  pole  in  al- 
most a  fixed  proportion  to  the  latitude.  This  is  caused  by  a 
variety  of  influences,  prominent  amongst  which  are 

( 1 . )  The  presence  of  saline  matter  to  such  an  extent  as  to  cause 
the  destruction  of  any  but  the  lower  types  of  vegetable  life,  — 

(2.)  In  the  sub-alpine  belt  or  latitudes,  where  the  Coniferce 
prtMluminat<;  and  where  there  is  a  corresponding  temperature  un- 
favorable to  other  types  generally,  and 

(3.)  Beyond  the  timl>er-line  or  at  extremely  hii^h  latitudes, 
where  the  8U|>erincumbi>nt  mass  of  snow  in  winter  and  the  ex- 
tremely short  temperate  season  prevent  the  growth  of  almost 
anything  save  lichens  and  mosses. 

1  Mr.  L.  F.  Ward,  Popaltr  Science  Monthlj,  October,  1876. 
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ABORIGINAL   SHELL  MONEY. 

BY   ROBERT  E.   C.    STEARNS. 

N  several  articles  heretofore  published,^  I  have  written  on  the 
use  of  various  species  of  shells  for  the  purposes  of  money  by 
the  aborigines  of  North  America,  and  have  also  briefly  referred 
to  the  use  of  the  same  class  of  material  for  similar  purposes  in 
Africa  and  India,  and  the  antiquity  of  shell  money  in  the  latter 
country. 

Since  the  date  of  my  last  paper  additional  data  have  been  ac- 
quired, which  are  worthy  of  note  as  thefy  relate  to  certain  West 
American  species  of  moUusks  not  before  enumerated,  the  shells 
of  which  have  been  and  to  some  extent  are  still  used  for  money 
by  some  of  the  Indian  tribes  in  California. 

The  discovery  of  a  species  of  Olivella  ( 0.  bipli- 
cata  Sby.)  in  ancient  graves  on  San  Miguel  Island 
(one  of  a  cluster  of  islands  thirty  miles  westerly)  ofif 
the  southerly  coast  of  this  State  was  referred  to  in  a 
previous  paper.  I  have  since  examined  specimens 
of  the  same  species,  found  by  Mr.  C.  D.  Voy  in  a 
burial  mound  near  Vallejo,  in  Solano  County,  in  the 
year  1872,  now  in  the  museum  of  the  University  of 
VELLA  BiPLi-  California,  which  also  contains  much  rare  and  inter- 
catasbt.  esting  prehistoric  material  collected  by  the  same 
person  in  various  parts  of  the  State.  Of  this  species  about  two 
hundred  specimens  were  obtained  from  the  Vallejo  mound,  as 
well  as  human  remains  and  numerous  aboriginal  relics,  such  as 
stone  pipes,  bone  whistles,  and  arrowheads,  also  another  form  of 
shell  money  and  ornament  described  further  on. 

In  all  of  the  Olivellas  from  the  Vallejo  mound,  the  upper  part 
of  the  spire  or  the  apex  of  each  shell  has  been  ground  off  in  the 
same  manner  as  in  the  San  Miguel  Island  specimens,^  and  it  is 
presumed  that  they  were  formerly  strung  and  worn  as  a  necklace, 
an  ornament  for  which  these  shells  are  still  used  by  some  of  tlie 
interior  Indians  of  Central  California,  as  I  have  been  informed  by 
Mr.  Stephen  Powers,  a  most  excellent  authority.  He  says  that 
this  form  is  now  used  for  personal  adornment  by  the  Bear  River 
Indians,  and  is  by  them  called  "  colcol."  Referring  to  the  shells 
he  writes,  "  They  are  strung  double,  that  is,  two  strings  of  them 

^  American  Naturalist,  March,  1869;  Overland  Monthly,  April,  1873;  Proceedinga 
of  the  California  Academy  of  Sciences,  July,  1873. 
a  Collected  by  Mr.  W.  G.  W.  Harford. 
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arc  tied  together  between  each  two  shells,  so  that  the  shells 
are  mouth  to  mouth.  But  eyen  this  double  string  is 
lightly  esteemed,  being  worth  only  one  dollar  a  yard. 
It  is  little  used  for  money,  being  rarely  seen  at  all,  and 
is  worn  chiefly  by  the  women  in  dances  as  a  cheap 
jewelry." 

The  specimens  kindly  sent  to  me  by  Mr.  Powers  are 
of  the  white  variety,  which  are  much  less  abundant 
than  those  of  the  usual  bluish  tinge  ;  neither  are  these 
nor  any  of  the  grave  specimens  above  a  medium  size, 
for  this  8{>ecies  frequently  attains  a  length  of  an  inch 
and  a  quarter,  as  may  be  seen  in  Figure  62.  The  Vallejo 
mound  specimens  average  only  half  an  inch,  which  fact 
su^^gests  that  the  smaller  size  may  Imve  been  more  highly  valued. 

It  will  be  observed  that  the  Olivellas,  or  colcol,  have  been 
found  in  ancient  graves  on  San  Miguel  Island  associated  with 
human  n^mains  and  prehistoric  implements,  also  by  Mr.  Voy  in 
Solano  County,  and  Mr.  Yates  in  a  recent  article  reports  their 
occurrenct)  in  the  mounds  of  Contra  Costa  and  Alameda  counties. 

Uy  reference  to  a  map  of  California  it  will  be  seen  that  these 
last  localities  are  widely  separated  from  the  first  named,  and  it 
implies  not  only  the  general  use  of  this  species  of  shell  by  the 
muritime  tribes,  but  also  a  line  of  intercourse  and  a  system  of 
tr.ifiic  l>etwcen  the  coast  tribes  and  those  of  the  interior,  as  sug- 
gested in  a  previous  paper,  and  through  which  the  colcol  finally 
Ciiine  to  be  used  by  the  Indians  of  the  central  part  of  the  State. 

In  my  first  pa|)er,^  alluding  to  the  use  of  Saridomut  gracilU^ 
a  common  bivalve  on  the  coast  of  Sonoma  County,  I  expressed 
surprise  that  the  equally  common  and  far  more  beautiful  shells 
of  Ilaliotii  rufeicens  had  not  attracted  the  attention  of  the  ab- 
origines, and  bi*en  utilized  by  them  for  money  and  personal 
decoration.  It  will  be  seen,  however,  that  the  beauty  of  these 
has  not  escaped  the  eye  of  the  savage,  but  that  they  have  been 
uscmI  kx>th  for  money  and  for  personal  decoration,  and  been  fash- 
ioned into  a  variety  of  shapes  for  the  latter  purpose,  the  proto- 
ty|K^s  of  the  ^^abalone  jewelry  **  so  popular  with  the  ^^  pale-faces  " 
of  to-day. 

From  the  Vallejo  mound  Mr.  Voy  obtained  various  pieces  of 
Ilaliotis,  or  abalone,  as  the  Califomians  call  it,  which  is  the  aulan 
or  aulone  of  the  Spanish,  and  the  uhllo  of  the  Indians.  In  refer- 
ence to  the  Indian  name  Mr.  Powers  writes :  '^  Your  conjecture 

1  Amerioui  NatonOist,  lUreh,  1S69. 
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that  the  Tvord  tihllo  is  corrupted  from  the  Spanish  aulon  is  prob- 
able,  although  the  ladianR  accent  the  first  syllable, 
giving  it  a  sound  didicult  for  us  to  imitate,  some- 
\  where  between  uh  and  the  German  S." 

The  accompanying  illustrations  represent   the 

!  specimens  taken  from  the  Vallejo  mound  in  the 

year  1872,  with  which,  as  before  stated,  were  found 

human  remains  and  numerous  aboriginal  relics. 

They  form  a  part  of  the  Voy  collection  presented 

(m.  64.)  HALions  to  the  University  of  California  by  Mr.  D.  O.  Mills, 

OE  ABALONB.      Qf  s^j,  Francisco. 

These  ornaments  and  this  money,  if  we  may  consider  the  circu- 
lar pieces  as  the  latter,  are  all  made  from  the  same  species  of  Ha- 
liotis  (J.  TufeicenB  Swainson),  the  common  red-backed  abalooe 
of  the  coast,. which  has  a  range  of  nearly  the  entire  shore  line  of 
the  State ;  and  a  large  species  which  sometimes  attains  a  length 
of  eleven  inches. 

In  Figure  2  of  Plate  II.  we  have  an  approximately  otrcnlar 
disk ;  figure  1  in  the  same  plate  may  have  been  nearly  the  shape 
of  2,  and  have  become  partially  disintegrated  and  scaled  or 
Saked  off,  since  it  was  buried,  through  oxidation  and  decay. 
The  dark  patches  on  these  figures  represent  the  red  exterior  of 
the  shell  from  which  they  were  made,  anpl  which  still  remains 
on  the  specimens.  Figure  3  is  well  worked  out,  a  nearly  perfect 
circle  with  the  edges  neatly  serrated  or  toothed,  as  if  done  with 
a  sharp  piece  of  obsidian,  while  Figure  4,  though  without  appar- 
ent design,  has  been  rubbed  or  rounded  so  as  to  make  the  edges 
smooth,  as  have  also  the  pieces  figured  in  1  and  2,  and  the  holes 
have  been  carefully  perforated.  Figure  4  shows  the  mark  where 
a  hole  was  started  and  not  completed,  probably  from  its  being 
too  near  the  edge. 

Over  a  dozen  of  these  disk-shaped  pieces,  including  those  figured, 
were  found  by  Mr.  Voy,  and  Mr.  Yates  also  records  approximately 
similar  forms  of  smaller  size,  though  he  does  nut  state  the  species 
of  Haliotia  from  which  his  specimens  were  made.  Mr.  Henry  Ed- 
wards, the  entomologist,  has  also  obtained  this  abalone  money 
from  the  kitchen-middens  of  Marin  County,  near  Saucelito. 

Mr.  Powers,  referring  to  the  use  of  Haliotis,  says, "  The  nbllo 
pieces  are  of  a  uniform  size  on  the  same  string ;  they  do  not  mix 
them.  The  dollar  pieces  (Plate  II.,  Figure  5)  are  generally 
about  one  and  one  quarter  inches  long  and  an  inch  wide ;  the 
smaller  about  as  long  but  narrower  ;  .  .  .  a  couple  of  fragments 
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I  picked  up  in  an  old  Indian  camp  (Plate  11.,  Figures  6  and  7) 
are  worth  twenty -five  cents  each.  The  Indians  are  very  ingeni* 
ous  and  economical  in  working  up  the  aulones :  wherever  there 
is  a  broad,  flat  space  they  take  out  a  dollar  piece;  where  the 
<*urv(.»  is  sharper,  smaller  ones.  They  especially  value  the  outer 
etl^e  ^  of  the  whorl  or  lip,  where  the  color  is  brilliant,  and  these 
they  are  obliged  to  cut  into  twenty-five  cent  pieces.  You  will 
see  that  the  uhllo  b  cut  into  pieces  of  different  sizes,  and  even 
pieces  of  the  same  size  vary  in  value  according  to  their  brilliancy. 
...  All  the  money  that  I  have  seen  was  strung  on  grocery 
twine,  but  they  often  use  sinew  of  various  kinds,  also  the  outer 
bark  of  a  weed  calleil  milkweed  *  about  here.'^ ' 

The  uhllo  necklace  has  three  or  four  strings  of  very  small 
glass  beads  above  the  shells,  forming  a  band  about  one  quarter  of 
an  inch  wi<le,  which  encircles  the  neck.  ...  A  common  deep 
conical  biisket«  of  about  a  bushel  and  a  half  capacity,  such  as  the 
squaws  use  for  carrying  their  household  effects,  is  worth  one  and 
one  half  or  two  strings  of  uhllo,  that  is,  fifteen  or  twenty  dollars. 

Another  form  of  money  is  made  from  the  heavy  shells  of  a 
bivalve,  a  ponderous  clam  (^Pachydenma  cr€Ut$aieU&ideM)  peculiar 
to  the  southern  coast  of  California.  This  is  cut  into  circular 
pitHvs  of  the  diaimeter  as  shown  in  the  annexed  figure  (65),  the 
thickness  of  the  pieces  varying  with 
the  thickness  of  the  shells  from 
which  they  are  made.  The  larger 
pieces  (  Figure  65, 1  and  1  a),  of  the 
value  of  twenty -five  cents,  are  cut 
from  the  thicker  parts  of  the  valves, 
and  the  smaller  (  Figure  65,  2,  2  a), 
of  the  value  of  four  cents  each,  from 
the  thinner  |)ortions.  This  money, 
of  which  the  smaller  pieces  closely 
resemble  the  disk-shaped  beads  of 
the  natives  of  the  Paumotu  Islands 
in  the  South  Pacific,^  except  in  be- 
ing of  twice  the  diameter  and  thick- 

1  ColurmrllA.  *  Aiclepiai.  *  Placer  Coanty,  Cal. 

«  TtiG  Ptamotot  are  in  about  loniptade  190^  W.  and  Utitode  23<>  8.  The  pieces 
made  bjr  these  iftlanden  are  of  ahoat  one  half  the  diameicr  and  one  half  the  thickneia 
of  Ki};urc  5 ;  thcr  are  made  of  Oiitn  rariteola,  and  it  must  m|uire  great  labor,  as  these 
traniirrrse  Mction*  are  formed  by  |pindin|(  off*  the  small  upper  whorls  of  the  apext 
and  alio  nearly  the  entire  body  wborl.  until  a  disk  is  obuincd  of  an  average  thick- 
ness of  only  one  twelfth  of  an  inch ;  these  are  strung  alternately  with  thinner  disks 
of  the  same  diaowtcr,  made  of  the  Inner  hard  shell  of  the  eocoanut,  fomlag  a  neat 
aecklaoe,  with  a  pleadng  contrast  of  black  and  white. 


1  et  2a 

(Fio.  C5J    ilAWOCE. 


848  Aboriginal  Shell  Money.  [June. 

ness,  is  strung  upon  strings  the  same  as  beads  in  a  necklace, 
for  which  purpose  it  is  also  used.  Figure  5  is  the  same  in  form 
and  of  about  the  size  of  the  pieces  made  from  Saxidomtis  gracilis 
(^S.  aratu8)y  according  to  Yates,  and  in  use  ^^  among  the  Indians 
of  Lake  County.  Eighty  of  these  disks  are  valued  at  one 
dollar." 

This  money,  which  is  called  hawock^  according  to  Mr.  Powers, 
is  universal  throughout  Middle  and  Southern  California,  though 
different  tribes  call  it  by  different  names  and  attach  different 
values  to  it. 

*'^  Sometimes  disks  of  hawock  are  made  two  inches  in  diameter 
and  half  an  inch  thick,  which  are  rated  at  one  dollar  a  piece,  but 
such  large  pieces  are  seldom  seen." 

"  The  Bear  River  Indians  (Neeshenams)  are  the  only  ones 
I  have  seen  who  count  it  by  the  single  piece,  the  others  rate  it 
by  the  foot  or  yard.  ...  It  is  sometimes  strung  upon  a  string 
many  yards  long,  in  hundreds  of  pieces,  and  doubled  into  lengths 
of  about  a  yard.  The  Wi-Lackees  make  the  buttons  thin,  then 
every  tenth  one  thicker,  so  that  it  looks  like  a  Catholic  rosai^, 
and  their  name  for  it  is  tocalliJ*^ 

In  a  photograph  of  a  young  woman  of  the  Bear  River  Indians, 
named  Vdlputteh,  received  from  Mr.  Powers,  her  person  is 
adorned  with  a  necklace  of  hawock  which,  it  is  stated,  is  ten 
yards  long,  requiring  to  be  wound  several  times  about  her  neck, 
and  consisting  of  about  1160  pieces,  valued  at  $282.  Another 
of  the  same  tribe,  Pedah  or  Captain  Tom,  has  an  inventory  of 
money  and  ornaments  made  of  the  uhllo  (Haliotis),  hawock 
(Pachydesma),  and  colcol  (Olivella),  of  the  total  value  of  $479. 
The  uhllo,  however,  seems  to  be  the  most  highly  prized,  and  in 
various  ways  is  wrought  into  gorgets,  girdles,  and  head-dresses, 
as  the  hawock  and  colcol  is  principally  used  for  necklaces.  Gor- 
gets of  Haliotis  are  especially  valued,  as  they  require  a  large  and 
fine  shell  for  this  purpose. 

Upon  reviewing  the  present  and  my  previous  papers,  it  will 
be  observed  that  the  species  of  shells  named  in  the  following 
table  have  been  or  are  now  used  as  money  by  barbarous  tribes 
on  this  continent  and  in  other  parts  of  the  world. 
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GAMING   AMONG  THE   UTAH   INDIANS. 

BY    EDWIN   A.    BARBBR. 

N  their  indolent  hours,  gaming  and  hone-racing  are  extensively 

n*8orted  to  by  the  nomadic  tribes  of  America.  Having  much 
unoccupied  time  on  their  hands,  they  turn  to  these  exciting  amuse- 
ments as  a  relief  from  the  consuming  ennui  of  idleness. 

During  the  summer  of  1874,  I  had  some  opportunities  for 
studying  the  habits  of  the  Yampa  branch  of  the  Utah  nation, 
located  in  the  northwestern  corner  of  Colorado.  In  strolling 
through  their  encampment,  one  was  always  attracted  to  several 
of  the  more  prominent  wiek^-ups^  or  canvas  lodges,  by  the 
sound  of  subdued  music,  and  on  entering  either  of  the  tents,  the 
visitor  was  rewarded  for  his  trouble  by  the  sight  of  several  war- 
riors engaged  in  gambling.  So  great,  indeed,  is  their  earnest- 
ness when  engaged  in  this  pastime  that  they  do  not  observe  the 
arrival  of  strangers,  and  as  they  progress  they  become  so 
deeply  alisorbed  in  the  exciting  reverses  of  the  game  that  they 
csin  only  bo  awakened  to  a  consciousness  of  surrounding  objects 
by  the  greatest  exertion.  They  may  commence  by  putting  up 
small  articles  of  apparel  or  ornament,  such  as  moccasins,  neck- 
laces, or  strings  of  beads.  Should  these  be  lost,  blankets,  powder, 
lead,  caips,  flour,  tlie  highly  prized  wampum,  and  other  miscel- 
laneous articles  will  be  staked,  and  the  unfortunate  loser  not 
infrequently  comes  out  of  the  play-room  without  an  object  in  the 
world  that  he  can  call  his  own  or  his  wife*s.  All  is  lost,  includ- 
ing his  horses,  his  house,  and  even  the'very^rags  he^has  on  his 
back. 

The  manner  of  procedure  is  as  follows:  A  row  of  players, 
consisting  of  five  or  six  or  a  dozen  men,  is  arranged  on  either 
side  of  the  tent,  facing  each  other.  Before  each  man  is  placed  a 
bundle  of  small  twigs  or  sticks,  each  six  to  eight  inches  in  length 
and  ]K>int(*d  at  one  end.  Every  tSte-d-tete  couple  is  provided  with 
two  cylindricsil  bone  dice,  carefully  fashioned  and  highly  pol- 
ished, which  measure  about  two  inches  in  length  and  half  an  inch 
in  diameter,  one  being  white  and  the  other  black,  or  sometimes 
ornamented  with  a  black  band.  At  the  rear  end  of  the  ai^art- 
ment,  opposite  the  entrance,  several  musicians  beat  time  on 
rude  parchment-covered  drums.  The  whole  assembly,  sitting 
^*  Turk  fashion  '*  on  the  ground,  then  commence  operations.  The 
pledges  are  heaped  up  near  the  players,  and  each  couple  soon 
becomes  oblivious  of  all  the  rest.     One  of  the  gamblers  incloses 
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a  die  in  each  hand,  and,  placing  one  above  the  other,  allows  the 
upper  bone  to  pass  into  the  lower  hand  with  the  other  die. 
This  process  is  reversed  again  and  again,  while  all  the  time  the 
hands  are  shaken  up  and  down  in  order  to  mystify  the  partner 
in  the  passing  of  the  dice.  The  other  man,  during  the  perform- 
ance,  hugs  himself  tightly  by  crossing  his  arms  and  placing  either 
hand  under  the  opposite  arm,  and,  with  a  dancing  motion  of  the 
body,  swaying  to  and  fro,  watches  the  shuffling  of  the  dice  with 
the  closest  attention.  When  this  has  gone  on  for  a  few  minutes, 
the  latter  suddenly  points  with  one  arm  at  the  opposite  arm  of 
his  partner,  and  strikes  himself  under  that  arm  with  the  other 
hand.  Whichever  hand  of  his  rival  he  chooses  is  to  be  opened, 
and  if  the  dice  are  in  it,  the  guesser  takes  them  and  pro- 
ceeds in  the  same  manner.  If,  however,  he  misses,  and  the  dice 
are  not  there,  he  forfeits  one  counter,  and  this  is  taken  from  his 
bundle  and  stuck  into  the  ground  in  front  of  the  other.  Thus 
the  game  continues  until  one  or  the  other  has  gained  every  stick, 
when  he  is  proclaimed  the  winner  and  carries  off  the  stakes. 
During  the  entire  game,  the  players,  as  well  as  the  musicians, 
keep  time  to  the  accompaniment  in  their  movements,  and  chant 
the  while  a  weird,  monotonous  tune  (?)  which  runs  in  this  wise  : 

With  agitation. 


fT^^^^yV    f  ^    I 


Ah,  ah,    ah,  ah,        ah,      ah.    ah,  ah,  ah,    ah,  ah, 


ah,    ah,  ah,     ah, 


ah,  ah, 


1 


■K^- 


±^ 


Ah,      ah, 


'^ — # 


ah,    ah,         ah,    ah, 


-4:^-^-^ 


"Sbi 


No  words  are  sung,  but  the  syllable  ah  is  pronounced  in  a  whin- 
ing, nasal  tone  for  every  note.  The  entire  party  keep  excellent 
time,  and  are  always  together,  rising  and  falling  in  the  scale  with 
wonderful  precision,  since  the  tune  itself  is  so  devoid  of  melody 
that  it  is  often  difficult  for  a  white  man  to  acquire  it.  This 
monotonous  chant  is  kept  up  for  hours  and  even  days,  and  the 
competitors  seem  never  to  grow  weary.     The  war  and  dance 
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Hongs  of  the  Utcs  are  different  from  this,  yet  they  are  somewhat 
similar. 

Gaming  is  not  confined  to  the  male  sex  of  the  tribe,  but  is  in* 
dulged  in  to  some  extent  by  the  sqaaws.  During  the  palmy 
November  days  of  Indian  summer,  when  the  whole  tribe  throw 
off  care  and  give  themselves  up  in  a  metisure  to  enjoyment,  the 
old  crones  will  often  gather  for  a  game  of  chance,  on  a  more 
limit<*d  scale.  All  their  trinkets  and  gewgaws  are  brought  out 
and  their  ornaments  stripped  from  their  persons,  and  the  game  « 
of  chani*e  procee<is.  I  have  frequently  seen  these  toothless  old 
hiigs  quarreling  over  some  paltry  toy,  with  a  pack  of  filthy  play- 
ing-cards in  their  hands.  But  assuredly  they  do  not  play  any 
standard  game  with  them ;  they  have  methods  of  their  own,  of 
which  I  could  make  nothing.  These  cards  are  obt;iined  from 
traders  and  explorers,  but  when  they  cannot  be  had,  the  squaws 
will  simulate  the  American  cards  in  their  own  rude  manufact- 
ures :  the  spots  are  represented  by  fanciful  devices,  and  the  face- 
cards  by  grotesque  paintings*  The  men  usually  disdain  these 
feminine  methods  of  gaming,  and  practice  the  more  exciting  mode 
i\s  I  have  described  it  above. 

In  this  connection  it  might  be  well  to  say  a  few  words  relat- 
ing to  the  negligence  of  ethnologists  in  omitting  to  collect  the 
son^  and  chants  of  the  American  tribes,  when  it  has  been  in 
their  power.  This  branch  of  the  science  seems  to  have  been 
entirely  overlooked  (excepting  in  a  few  instances),  though  it  is 
almost  as  important  as  many  others  which  are  studied  so  assidu- 
ously. That  the  tunes  or  dirges  of  unallied  families  differ  to  a 
great  extent  there  can  be  no  doubt,  and  frt^uently  these  are 
of  as  much  importance  in  seeking  to  determine  affinity  or  re- 
lationship as  the  study  of  philology.  It  is  desirable,  therefore, 
tliat  every  chance  be  seized  for  jotting  down  these  native  chants, 
as  in  a  ver}*  few  years  more  such  opportunities  will  have  passed 
awav  forever. 

N.  R.  Since  this  paper  was  placed  in  the  hands  of  the  editor, 
a  Rulletin  has  been  issued  by  Hayden*s  United  States  Geological 
Survey,  containing  an  interesting  article  on  the  Twana  Indians 
of  Washington  Territory,  by  the  Rev.  M.  Bells,  in  which  their 
modes  of  gambling  are  mentioned.  The  second  game  played  by 
this  tribe  bears  a  singularly  striking  resemblance  to  the  above- 
described  method,  differing  principally  in  the  musical  accompani- 
ment. It  is  probable  that  the  twihbone  game  was,  and  is  still, 
common  among  many  of  the  western  tribes. 
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Catok's    Deer    op  Amkuic*.'  —  We    ootioe   this   ImrKirtaut   i 
froin  udvance  shceM  kindly  furnished  bj  the  publiahera.     Tlie  aiilhOr  b 
frcll  known  to  have  devoted  toucb  (ime  and  cure  to  tbe  study  of  the 
OerviJee,  aod  bsB  already  published  many  articles  od  the  8ul)ject  t 
liave  xliown  bim  lo  be  a  close  and  accurate  observer,  and  have  j 
bim  the  bighest  authority  in  this  country  respecting  all  that  reJal 
the  natural  history  proper  of  lliese  valuable  and  intereftling  quadrn 


ly  of  the 

eJal^H 

,dn>^^ 
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In  the  present  work  we  have  the  fiual  outcome  nni!  iliorotigb  dig 
his  long  studies,  in  the  form  of  an  exhaustive  monograph  which  i 
oiice  bet'ome  tlie  atandanJ  authority.  He  is  to  be  cungratnlated  1 
this  coneummaliun,  mhich  will  redound  so  largely  to  his  reputadoD  I 
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intitlcHtlon,  of  thD  AniiloMtini  and  Cervidn  of  Norih  America.    By 
C.ATov.  LL.  D.    New  York :  Published  by  Hurd  nnd  llougliliin ;   Bi 
lloiiglnoii  jind  Companj;  Cainliridge;  The  Uirorsiderrt^a. 
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r  of  nfttura,  uid  we  ooDnrataUu  ounclvei  apon  tlw  uqubation  of 
I,  K)  thnrnugh,  and  w  roliabia  a  trcatuo. 
Vsdn  tioi  lake  ihe  prraont  ocrjuioii  for  any  elabnrale  review  of  ilia 
wwk,  in  ifliicli  u  molt  after  tutriueiil*  with  the  view  tif  veHfyiog  or 
criticiaing  |HulicuInr«  t  we  with  rather  iilni|ilj'  to  point  oat  the  gRDrtal 
diaracMT  of  tlie  work,  aiid  bring  iia  bigh  a<r«rag(i  of  merit  and  rclialiil- 
itj  pronlnenti;  Into  view.  The  work  b  open  to  leriout  critldim  in 
tile  Rinttnr  of  Um  elttiJcatioB  wbicli  the  author  haa  aeeo  fit  lo  ndopt. 


^mi^ 


and  we  donbt  that  hia  viewi  on  ifait  portion  of  tlw  aubjeet  ore  aoitnd, 
from  a  purely  acientiBc  atnnd-potnt,  or  that  they  wiU  r*oeJ»e  the  ocnin* 
umuKM  of  pntmmei  ihnrologiata.  But  we  ikt  not  think  that  ibb  crili- 
olan  will  b  tlw  leaat  diatorb  llw  anihor.  who  eeema  lo  have  aimed  U 
tome  eoBvanlaot  arrangcnent  of  tbe  ruminaitla.  bjr  wbieh  the  rdationa 
of  Ibe  apcNnct  be  trenta  may  be  readily  reeognited.  rather  tlinii  itiiy  form* 
al  preauilatiuD  of  tbe  ledinia*  nf  tlie  caaei.  And  we  woulil  innuetU- 
aiely  ad<l  tluu  bb  ebboraln.  tniuule,  and  Euibfnl  docriptioni  of  the  «pL- 
atm  pat  ui  in  potaeaMon  of  exactly  tbn  fiKta  that  wt>  ahould  tnuai  wish  foi 
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tbe  mithor  does  not,  g1' 
I  work  al  the  laiODomj 


were  we  to  undertake  such  a  classification 
Here  nre  tLe  materiali!,  in  abort,  upon  which 
of  the  Bubject. 

In  preparing  this  work,  the  author  geems  to  have  kept  steadily  in  view 
■  he  special  object  of  promoting  a  taste  for  natural  history  lunotig  those 
who  are  fond  of  lielij-gpnrtii.     It  ia  an  invitation  to  all  sueli  to  Mnif 


ing  npUllf .  sail  ibe  nifwl  detinitile  re*itlu  would  imm«i!latelf  follow. 
Ill  bet  it  ia  Dot  too  iBnch  to  taj  that  in  ibe  prascnt  ilAte  of  ciMtlogical 
•dmoe  in  thb  coaaXrj  ihv  todmiail  •chmtiaU,  foil  of  tlt«ir  •kalis  and 
teeth  and  Ary  hide*  and  ibelr  UuonomU)  reflnemenUL  are  Innting  eager 
cjTM  towmni  (b*  (ftortnueD  ktMl  praetMal  Held  iMtiirkliata.  in  the  bop*  »f 
learning  what  thnjr  now  nKMt  iio»d  to  knew.     Ja^ga  Caton  ia  hinMlf 
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illustrates  the  honorable  capacity  of  the  amateur  naturalist  (we  use  the 
term  in  its  best  sense,  implying  high  credit,  without  a  shade  of  the  re- 
verse) to  supplement  museum-acquired  learning  with  other  information 
of  equal  scientific  importance,  of  greater  practical  utility,  and  much  more 
general  interest  This  is  exactly  what  the  present  work  vei^  conspicu- 
ously accomplishes.  It  will,  we  make  no  doubt,  meet  with  a  hearty  wel- 
come, and  have  a  wide-spread  influence  for  good.  For  ourselves,  en- 
gaged as  we  are  upon  a  general  history  of  North  American  Mammals, 
we  would  thank  the  author  personally  for  a  coiltribution  so  timely  and 
so  exactly  to  our  hand ;  we  are  selfishly  pleased  to  find  so  generous  a 
slice  of  the  work  already  cut  and  dried  for  our  own  use. 

As  already  intimated,  we  do  not  here  propose  any  elaborate  review  of 
the  work  in  detail,  and  we  close  with  allusion  to  a  few  leading  points : 
the  prongbuck  is  very  fully  treated  in  the  first  sixty-five  pages ;  then 
follow  the  eight  *^  distinct  and  well-defined  "  North  American  species  of 
CervidcB,  namely,  the  moose,  the  wapiti  or  American  elk,  the  two  spe- 
cies of  reindeer,  woodland  and  barren-ground,  the  common  or  Vir- 
ginian deer,  the  mule  deer  (commonly  called  black-tail  in  the  West), 
the  Columbian  or  true  black-tailed  deer  of  the  Pacific  slopes,  and  a  cu- 
rious little  species,  lately  described  by  the  Judge  as  new,  under  the  name 
of  Cervus  Acapulcenns.  We  are  not  acquainted  with  the  latter ;  the 
recognition  of  the  other  seven  agrees  with  our  previous  impressions  on 
the  subject,  and  with  the  now  generally  accepted  views  of  the  hest  au- 
thorities. These  species  occupy  pp.  66-322.  The  work  very  properly 
continues  with  a  comparison  of  the  several  European  species.  Persons 
are  frequently  puzzled  by  the  reverse  use  of  the  terms  ^ moose"  and 
**  elk."  The  author  makes  it  perfectly  dear  that  the  American  moose 
is  the  analogue  of  the  palmate-horned  animal  called  "'  elk  "  in  Europe ; 
and  that  the  American  elk  is  the  analogue  of  the  stag  or  red  deer  of 
Europe.  From  among  the  many  characteristic  wood-cuts  which  illus- 
trate the  volume,  we  have  selected  as  most  useful  to  reproduce  for  our 
readers  the  four  pictures  which  show  up  this  point.  —  E.  Coues. 
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BOTANY.i 

Vegetable  Digestion.^  The  following  note  is  an  abstract  of  Pro- 
fessor Morren's  communication :  — 

There  is  no  doubt  that  certain  plants  haye  the  power  to  allure,  retain, 
kill,  dissolve,  and  absorb  insects  and  even  larger  animals.  There  is 
nothing  astonishing  in  this,  for  to  mj  mind  the  focts  obserred  among  the 
carnivorous  plants  are  in  perfect  harmony  with  the  general  theorj  of  the 
nutrition  of  plants. 

Digestion  is  not  the  exclusive  characteristic  of  carnivorous  plants,  bat 
is  common  to  all  living  beings,. animal  as  well  as  vegetable.  In  anixnala, 
digestion  in  its  essence  is  considered  bj  chemists  to  be  an  indirect  fsr- 
mentation,  consisting  of  an  hydration,  followed  by  a  splitting  up  into 
new  and  more  simple  forms  of  the  digestible  materials.  These  marvel- 
ous and  necessary  transformations  are  accomplished  by  the  action  of 
mysterious  and  powerful  substances  called  ferments.  The  ferments  are 
derived,  according  to  all  appearances,  from  the  albuminons  matters,  and 
seem  to  be  a  part  of  the  protoplasm  itself.  They  are  more  or  less 
distributed  throughout  all  the  animal  organism,  but  particularly  abundant 
in  the  juices  which  are  secreted  especially  in  view  of  digestion,  sach  as 
the  saliva,  gastric,  pancreatic,  and  intestinal  juices.  They  may  be  ex- 
tracted in  a  separate  form  and  their  activity  still  be  preserved. 

The  food,  as  it  is  taken  in  by  the  animal,  is  not  usually  in  a  state  fitted 
to  pass  into  the  system,  and  these  ferments  act  upon  it  and  produce  the 
necessary  changes,  the  albuminoids  pass  into  '*  peptones,"  starch  into 
sugar,  fats  into  an  emulsion,  each  class  of  foods  being  transformed  by 
its  own  appropriate  ferment 

Plants  also  take  in  their  food  in  a  crude  state,  and  digestion  la  as 
essential  with  them  as  with  animals.  The  ferments  form  an  integral  part 
of  the  vegetable  organism,  and  are  even  more  numerous  in  the  vegetable 
than  the  animal  kingdom. 

Diastase  or  gJycosic  ferment.  This  is  the  digestive  ferment  of  amyla- 
<5eous  substances.  By  its  influence  starch  is  hydrated  and  divided  into 
the  readily  soluble  products,  dextrine  and  glucose  — 

2(CeH,o05)  +  H,0  =  CeH,oO,  +  CeH,,Oe 
Starch  -j-  water  =  dextrine  -j-  glucose. 

In  animals  these  changes  are  brought  about  by  the  saliva  and  pancre- 
atic juice.  A  fine  illustration  of  this  action  among  vegetables  b  seen  in 
the  germination  of  masses  of  barley,  or  malting  as  it  is  commonly  termed. 

1  Condacted  by  Pbof.  G.  L.  Goodalb. 

'  La  Digestion  Vegetale,  note  sur  ]e  role  des  ferments  dans  la  nntritioii  des  plantet, 
commaniqnc^e  a  TAcadc^mie  Royal  de  Belgiqne  dans  sa  stance  da  21  Octobrab  1876. 
Par  M.  Edouabd  Morbkn,  Professor  a  rUniyersit^  de  JAkge, 
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This  action  of  dimttate  probablj  Ukei  place  when  anj  reservoir  of 
starch  is  used  by  a  plant  for  porpoees  of  growth.  **  We  are  not  to 
occupy  ourselves  here  with  the  nature  and  origin  of  diastaie,  still  lest  with 

iu  action Suffice  it  to  state  for  the  present  that  chemists  establish 

uo  distinction  between  the  animal  and  vegetable  diastase,  of  which  the 
power  is  the  same  and  the  rule  identical." 

**  Ferment  invtrnf"  Saccharose,  like  starch,  is  a  ternary  compound 
accumulating  in  certain  tissnea  in  view  for  its  need  in  nutrition,  as  in 
the  stem  of  the  sagar-eane,  or  root  of  the  sugar  beeL  Though  soluble 
it  is  not  assimilated  as  such  by  animals,  but  is  split  up  by  this  transpoa- 
ing  ferment  into  glucose  and  levulose  or  transposed  sugar. 

C„H«0„  +  H/)  =  C.1I,A+  CeH,A 
Saccharose  -|-  water  =  glucose  -f*  levulose. 
Thefte  changes  are  seen  on  a  grand  scale  in  the  beet  root  during  the 
flowering  of  that  plant. 

Emuisiv4  and  iaponaeeous  ferment.  The  fist  bodies  are  digested  in 
the  intestines  of  animals  by  means  of  pancreatic  juice  by  first  making 
them  into  a  fine  mechanical  miiture  followed  by  a  somewhat  compli- 
ctLtvd  chemical  change  called  saponification,  or  hydration  and  division 
into  glvcerine  and  fatty  acids.     For  example  :  — 

'  C,n,(C„U,/).0)»  +  311,0  =  C,II,0,  +  3(C„II.0.II0) 
Trioleine  -{-  water  :^  glycerine  4~  oleic  acid. 
This  same  ferment  exists  in  vegetables.  Oleaginous  seeds  when  ground 
up  iu  water  form  an  emulsion,  and  if  allowed  to  stand  for  a  time  glycer- 
ine and  fatty  acid  are  produced.  There  is  no  doubt  that  the  oils  and 
fats  in  vegcitables  constitute  a  nutritive  pmviHion.  as  the  grains  of  Crud- 
fers.  Linuro,  and  bulbs  of  the  Onion  will  show. 

Albuminous  ferment ;  pepsine.  We  come  now  to  the  digestion  of  ni- 
trogenoiifl  sulwtances  under  the  influence  of  the  pe^isinc  of  the  gststric 
juice.  Mr.  Darwin,  as  his  work  on  Insectivorous  Plants  will  show, 
believeH  then*  is  no  doubt  but  that  plants  have  this  same  |)owcr,  and 
quoti*s  M.  Frankland's  ex|)erinients,  in  which  he  found  pep«ine  in  the 
glandi*  of  the  Drosera.  More  recently  MM.  Max  Rees  and  II.  Will 
(llut.  Z«*it.  211  Oct..  1875),  have  extracted  this  fermrnt  by  the  usual 
process,  and  with  it  they  have  caused  artificial  digei^tion  of  fibrine.  It 
in  in  the  grains  that  there  is  most  frequently  found  a  coni»iderablc  quan- 
tity of  albumiuoi<b  stonnl  up  as  gluten,  legumin,  and  aleurone  to  serve 
the  n^qtiirements  of  the  germinating  plantlct.  These  sulistances  are 
UMually  in  an  insoluble  state,  but  are  dissolved  as  required.  The  fer- 
ment doing  this  valuable  work  of  solution  is  not  thonmghly  understood. 
MM.  Gurup-liesanez  and  H.  Will  (Bericht  der  Deutsch.  Chem.  Gresells., 
Ii4*rlin,  1874,  p.  1478;  state  that  the  seeds  of  Vtcia  $ativa  contain  with 
starch  a  notable  pro|)ortion  of  legumin,  and  when  these  seeds  germi- 
nate the  legumin  disappears,  and  leucine  and  aeparagine  are  produced ; 
ami  they  presume  these  bodies  result  from  a  division  produced  by  a 
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ferment  residing  in  the  seed.  The  grains  of  Vicia  were  treated  first  for 
forty-eight  hours  with  alcohol  and  afterwards  with  glycerine.  Drops 
of  such  solutions  were  placed  on  starch  of  which  notable  quanUtiea  were 
changed  into  sugar,  while  similar  liquids  in  which  seeds  had  not  been 
digested  produced  no  change.  It  is  safe  to  conclude  that  the  existence 
of  a  pepsine  ferment  is  established  in  the  vegetable  kingdom.  Thus 
we  have  established  among  plants  the  digestion  of  starch,  sugar,  oils, 
and  albuminoids,  precisely  the  four  normal  kinds  of  digestion  in  man 
and  animals.  But  we  find  still  other  and  often  very  complicated  vege- 
table ferments,  such  as  the  myrotine  causing  the  mustard  fermentation, 
and  pectose  of  the  pectic  fermentation. 

The  similarity  of  composition  of  milk  and  endosperm,  or  in  other 
words  the  food  of  the  young  animal,  and  young  plant,  .has  long  been 
noticed.     As  an  illustration  we  give  the  following :  — 

WHEAT  FLOUR  (DRT).  C0W'§  MILK  (D«T). 

Starch  •      ^^^  1 800  Sug^r  of  milk        .        .  847  J  ^^ 
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Glaten  ^^oi.^j^  Caseine  .        .   .             .  242 )  »«q 

Albnmen  20$*^  Albumen    .        .        .        95  J '***^ 
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Both  contain  two  ternary  and  two  nitrogenous  ingredients.  During 
germination  the  endosperm  undergoes  nearly  the  same  changes  as  the 
milk  in  the  digestive  system  of  the  animal.  The  digestive  power  of 
vegetation  appears  very  evident  if  we  consider  those  plants  destitute  oi 
chlorophyll.  Thus  the  Bactaria  and  similar  plants  are  representatives  of 
fermentation.  But  the  majority  of  plants  have  chlorophyll,  and  their 
activity  differs  from  those  without  it,  by  their  absorbing  carbonic  dioxide 
and  elaborating  their  own  food. 

To  consider  only  the  phenomena  which  interests  us  at  this  moment, 
one  recognizes  three  very  distinct  and  consecutive  functions,  namely, 
elaboration^  digestion,  and  assimilation. 

Elaboration  has  for  its  part  the  production  of  carbohydrates  out  of 
carbon  dioxide  and  water.  It  is  characteristic  of  chlorophyll,  and  takes' 
place  in  sunlight,  the  type  of  its  products  being  starch  (CgHioO^). 

Digestion  takes  place  in  protoplasm  in  the  presence  of  oxygen  with  a 
production  of  carbonic  dioxide.  It  consists  in  a  hydration  not  accompa- 
nied by  a  molecular  change,  by  which  the  elaborated  matter  is  dissolved 
and  diffused,  starch  passing  into  glucose  (CgHijO^). 

Assimilation  is  the  6xing  of  these  digested  materials  into  the  texture 
of  the  plant,  the  glucose  passes  into  permanent  cellulose  (GsHioOa). 

All  these  processes  may  be  confined  to  a  single  cell,  as  in  manj  uni- 
cellular plants,  while  in  the  higher  forms  the  labor  is  much  divided. 

Protoplasm  includes  the  sum  total  of  vegetable  activity.  The  cells  re- 
main active  during  a  definite  time,  that  is  to  say,  while  their  protoplasm 
continues  to  live  in  the  shelter  of  the  protecting  membrane  which  it  it- 
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M>lf  ban  nuido :  finally  it  abandons  tho  cell  to  pass  to  others  towards 
the  iH*w  contn^H  of  activity,  but  the  tiMues,  orpauA,  rocmlierH,  the  organ- 
ihms  thuH  M>nstru(*t(Hl  remain  to  attest  that  life  has  paMsed  that  way, 
that  tlu*y  art*  the  works  of  the  activity  of  an  or||[ani«iD»  like  the  shell 
alKindonnl  bv  the  niollusk. 

Much  wroii);  has  been  done  in  contrasting  the  nutrition  of  animals 
with  v«*|;i*tab)es.  They  are  the  same  and  ought  to  be  8tudie<l  in  a  paral- 
lel manner.  The  only  difference^  to  the  advantage  of  vegetables,  consists 
in  this,  that  plants  when  they  have  utilised  and  applied  the  supplies 
whi<*h  they  |M>M4*stte<l,  have  tlie  (tower  of  taking  up  inorganic  materials 
and  elaliurating  them  into  new  organic  food,  but  after  such  elaboration, 
nutrition  acconipunied  by  renpiration,  circulation,  transformation,  and 
aHsimilatifin  take  placi*  as  in  animals.  In  effect  the  plant,  wheat,  for 
exaniplf,  a(*(Miiiiu]at4*s  a  supply  of  nourishment  in  the  gniiti  near  the 
embryo.  If  tbiM  accumulation  feetls  an  animal  or  nourishes  the  plant 
iu«lf,  it  b<*havrs  in  the  same  manner.  In  the  one  case  it  w  reduce<l  to 
a  pulp.  i.ubmitte<l  to  the  influence  of  the  (tancrealic,  gastric  and  other 
juices,  and  is  finally  abi»orl)ed.  If  the  grain  is  placed  under  conditions  for 
germination  like  reduction  and  transformations  are  undergone,  and  the 
plant  is  ni»urishe<l  instead  of  an  animal. 

The  truth  of  theiM*  ansertions  has  been  demonstrated  by  the  interest- 
ing experiments  of  M.  Ph.  Van  Tieghem,  upon  the  germination  of  the 
liei/f  de  Xiiit  (Recherches  Phys.  sur  la  Germination.  Ann.  des  Sc.  Nat. 
lK7,'t.)  This  able  observer  has  nouri<ihe<l  the  embryos  extrarte<l  from 
the  gniiiift  and  »e(>arated  from  their  endospi'rm  by  means  of  paste  of  the 
fitarch  of  either  (iota to  or  buckwheat.  The  grains  of  starch  in  contact 
with  the  embryo  were  dissolved,  which  proves  that  the  necessary' ferment 
resides  in  the  embrvo. 

Many  |HK*uliar  organic  ix>m|K)unds  are  common  to  both  forms  of  life. 
Formi<*  aeiiL  for  example,  found  amiuig  ants,  corrert[>onds  to  that  found 
in  many  iictth's ;  butyric  acifl  in  perspiration  to  the  pulp  of  tamarinds ; 
{Nilmetic  .icid  in  animal  fats  to  the  fruit  of  \m\m  ;  oxalic  acid  is  quite  com- 
mon to  ImiiIi  ;  and  there  arc  numerous  other  like  examples. 

Protoplasm  of  both  forms  of  life  are  alike,  or  at  lesist,  give  the  same 
reactions  and  have  tho  same  movements*.  The  only  thing  living  in  a  plant 
is  its  protoplasm,  as  it  makes  the  cells  and  constructs  the  organism. 
The  same  mav  be  said  of  the  aiiimal  structure.  Thus  we  are  able  to 
infer  id(Mitity  of  effect  from  i<lentity  of  cause.  The  unity  of  structure  is 
the  corollary  of  tho  unity  of  nutrition. 

To  return  to  trarnivorous  plants,  we  are  able  to  recognize  that  abstrac- 
tion made  on  account  of  their  singular  structure,  enters  as  a  |iurticular  case 
in  the  general  theory.  The  most  interesting  thing  which  they  present 
is  the  prcMMice  of  pepsine  ferment  at  their  surface  in  a  secreted  liquid. 

It  is  well  to  notice  that  the  facts  ascertained  among  tho  Droseracea?, 
so  strange  tliat  they  have  been  styled  idle  stories,  have  had  this  happy 
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result,  that  they  have  opened  a  new  horizon  upon  a  simple  and  general 
theory. 

Professor  Morren  closes  his  paper  by  stating  his  hope  and  desire  to 
go  still  fyrther  in  this  difficult  and  interesting  line  of  research.  —  Br- 
RON  D.  Halsted,  Bussey  Institution,  March  14,  1877. 

On  the  Porosity  of  Wood.  —  Professor  Sachs  has   published  a 
preliminary  communication  in  regard   to  the  porosity  of  wood,  which 
contains  notes  of  many  interesting  experiments.     Two  of  these  will  be 
now  briefly  noticed.     1.  The  best  grade  of  artist's  vermilion  was  treated 
with  a  large  quantity  of  distilled  water  and  repeatedly  filtered  through 
filter-paper.     The  pigment  was  now  left  in  so  fine  a  state  that  it  exhib- 
ited the  well-known  Brownian   movement.     Fresh  cylinders   of  wood 
three  to  four  cm.  long,  cut  from  a  living  stem  of  a  conifer,  were  fisistened 
to  the  lower  end  of  a  glass  tube  which  at  the  upper  part  communicated 
with  a  broad  vessel ;  tube  and  vessel  were  filled  with  the  pigment  emul- 
sion so  that  the  wood  was  under  a  constant  hydrostatic  pressure  of  160 
cm.    Even  at  the  end  of  three  days  the  water  which  filtered  through  was 
perfectly  clear  and  contained  no  trace  of  the  vermilion.    The  upper  trans- 
verse sections  of  the  cylinders  showed  that  all  the  layers  of  the  spring- 
wood  were  bright  red,  the  autumn  layers  were  not  red  at  all,  or  at  most 
only  in  radial  stripes,  the  heart-wood  was  wholly  uncolored.     On  split- 
ting the  cylinder  of  wood,  the  vermilion  was  seen  to  have  penetrated  no- 
where deeper  than  two  to  three  millimeters,  corresponding  to  the  length 
of  the  cells  in  the  wood  employed ;  the  rest  of  the  wood  was  colorless. 
The  microscope  shows  that  the  majority  of  the  spring-wood  cells  are 
wholly  filled  with  vermilion  even  to  their  lower  tips ;  also  that  the  bor- 
dered pits  of  these  cells  are  thickly  filled  with  vermilion,  and  sometimes 
this  did  not  pass  through  into  the  neighboring  cells  which  seemed  to  be 
in  communication  with  them ;  there  was  obviously  an  obstruction  in  the 
bordered   pits    themselves.     This  is  interpreted  as  showing  that  there 
still  remains  in  the  discoid  markings,  a  thin  membrane  as  claimed  by 
Hartig.     The  autumn  wood  cells  appeared  to  take  up  very  little  vermil- 
ion, and  the  medullary  rays  none.     ^  These  results  confirm  Hartig^s  and 
Sanio's  views,  that  the  bordered  pits  of  the  spring  and  a  part  of  the 
autumn  wood  are  closed.     Nevertheless  there  exist  at  the  dividing  line 
between  the  autumn  and  spring  wood  passages  which  allow  air  to  pen- 
etrate."   The  latter  is  shown  by  fastening  a  three  to  four  cm.  cylinder  of 
wood  from  a  living  stem,  to  a  bent  tube  holding  mercury  and  bj  this 
means  exerting  a  pressure  of  fifteen  to  twenty  ct.    If  the  whole  is  plaoed 
under  water,  the  line  between  the  autumnal  and  the  spring  wood  will  be 
seen  to  emit  a  circle  of  bubbles ;  but  no  air  bubbles  will  escape  from  the 
first  autumnal  cells  or  the  last  spring  cells.     This  experiment  has  been 
tried  with  the  wood  of  the  fir  in  January,  and  with  Pinus  Larieio^  Pifmi 
BrtUia,  and  Pinus  pmsapo  in  February.    Both  fresh  and  air-dry  lir  gave 
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this  rwult;  Init  if  the  wood  is  artificuUlj  dutrged  with  water,  no  air  can 
U*  forced  through  it. 

AnothfT  portion  of  the  paper  refers  to  the  resistance  which  the  walls  of 
woo<l  celU  offer  to  filtration.  If  distilled  water  and  fVesh  wood  be  used, 
filtration  can  Iw  conducted  with  great  rapidity.  The  rate  diminishes 
aAer  a  verv  Mhort  time.  Professor  Sachs  has  also  examined  the  amount 
of  air  in  (X'll -cavities.  This  amount  he  has  endeavored  to  determine 
hy  a  series  of  calculations,  and  ho  gives  the  following  results :  — 

Fir-Btem,  1(H)  cubic  centimeters  25  cc  of  cell-wall,  58.6  cc  water  (in 
the  cell  cavities  and  imbilxHl  by  the  walls),  16.4cc  air-space.  Greleznow 
haul  obtained  different  results,  namely :  100  cc  fresh  Betula  alba  wood 
contain  «i2.4  cc.  cell- wall,  33.2  cc.  water,  34.4  cc  air-space. 

It  mav  l>e  said  in  conclusion  that  Professor  Sachs  has  found  reason 
for  finphiisiziiig  the  Htatement  in  his  text-book  that  a  distinction  must  be 
made  b('twet*n  the  passage  of  water  throu>(h  wood  by  means  of  capillar- 
ity acting  in  the  capillary  cells,  and  by  adhesion  to  the  cell  wall.  The 
communication  will  lead  iKitanists  to  look  with  interest  for  tlie  memoir 
of  which  the  present  sliort  papi*r  is  only  a  forerunner. 

Onion  Smut.^ —  Dr.  Farlow*s  essay  on  this  subject  is  of  great  valne 
as  wrll  to  the  agriculturist  as  to  botanical  science. 

The  smut  plant  ( UrocytttM  Cepula)  makes  its  appearance  upon  the 
onion  leaves  wliilt*  they  are  still  quite  young,  often  changing  the  central 
fxirtion  into  a  mass  of  black,  dusty  spon*s,  previous  to  the  formation 
of  which  the  threads  of  the  fungus  have  penetrated  like  a  network 
among  the  cells  of  the  leaf  tissue. 

It  id  |H-culiar  to  America,  and  has  probably  come  from  some  of  our 
wild  (i|M*cies  of  onion.  As  a  means  of  checking  its  ravages,  which  are 
now  limitf'd  to  only  a  few  localities,  the  author  suggests  as  a  wise 
prec:iution,  the  destniction  of  all  wild  and  useless  8|>ccies  of  onion. 
(« round  on  which  the  smut  has  appeared  should  be  burne<l  over,  and 
the  rariier  in  the  setison  the  better.  A  knowledge  of  allied  species,  sup- 
p<>rto<i  by  a  limited  experience  of  the  disease  in  hand,  tends  to  show 
that  the  smut  spores  do  not  retain  their  vit;dity  for  more  than  four 
years :  ther(*fore  by  growing  some  other  crop  for  a  few  seawus  a  partial 
eradication  at  least  might  be  expected. 

It  remains  for  the  suff(*ring  onion  growers  to  profit  by  this  excellent 
instruction,  and  do  all  in  their  power  to  prevent  the  spread  of  the  dis- 
ease* into  new  localities. 

With  the  aid  of  the  plate,  in  which  are  figured  the  plant  under  con- 
sideration, rye  smut,  and  spores  of  the  corn  smut,  the  notations  which 
the  onion  smut  bears  to  some  of  the  other  members  of  the  order  Utti^ 
lagine€e  are  pointe<l  out.  In  a  note  at  the  close  of  the  pafier  the  new 
fungus  is  Iwtauically  described. —  B.  T>.  II. 

1  Oniom  Smut,  An  e*wij  prewotcd  by  Da.  W.  G.  Fablow,  of  Hsrrard  University, 
to  the  MuMchusctu  Society  for  Prvmoting  Agricalture,  and  paUished  with  a  pbta 
in  their  Twenty-foanh  Aanaal  Report 
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Sets  of  Alg^.  —  We  have  received  the  first  fiEUcicalus  of  Algae 
Exsiccata)  Americaj  Borealis,  published  by  W.  G.  Farlow,  C.  L.  Ander- 
son, and  D.  C.  Eaton.  The  present  number  comprises  fifty  species, 
principally  from  Key  West  and  California,  and  is  to  be  followed  by  other 
fasciculi,  including  the  greater  part  of  the  marine  species  of  the  United 
States  and  some  of  the  more  interesting  fresh-water  algse.  The  finscieul] 
will  be  of  two  different  sizes :  one  of  the  sice  of  Sullivant's  Mnsci  Cu- 
benses,  containing  Floridese  and  Chlorosporeae,  and  the  other  of  the  size 
of  ordinary  herbarium  sheets  containing  the  larger  Fuci,  Laminarise,  etc. 
The  price  of  the  smaller  sized  fasciculus  is  $8.00,  and  of  the  larger, 
$12.00.  In  order  to  be  able  to  include  some  of  the  rarer  species  in  the 
series  only  a  limited  number  of  sets  have  been  prepared,  of  which  a  few 
are  offered  for  sale,  and  may  be  obtained  by  addressing  Prof.  W.  6.  Far- 
low,  6  Park  Square,  Boston. 

Saxifraga  Vikginiensis,  Jlore  plena.  —  A  prettier  plant  in  its  way 
than  this  double-flowered  wild  Saxifrage  we  have  never  seen.  It  was 
discovered  by  Mr.  Joseph  S.  Adam,  in  Canaan,  Connecticut,  and  is  a 
perfectly  spontaneous  production,  first  noticed  as  a  single  plant,  but  is 
now  multiplied  into  two  or  three,  one  of  which  is  given  to  the  Cam- 
bridge Botanic  Garden.  It  is  a  tall  specimen  for  the  species  ;  the  stalk 
bearing  seventy  or  eighty  flowers  ;  and  each  one  bears  as  many  petals, 
in  a  full  rosette,  a  quarter  inch  in  diameter,  pure  white.  The  inflores- 
cence has  the  look  of  double-flowered  Spircea  Jilipendula<,  or  of  a  variety 
of  Cardamine  pratensis,  which  used  to  be  in  the  gardens.  The  calyx  is 
unchanged,  an  imperfect  pistil  is  occasionally  found  in  the  centre  ;  but 
the  rest  of  the  flower  consists  of  petals  only,  in  many  ranks.  We  trust 
it  may  be  preserved  in  cultivation.  —  A.  Gray. 

Botanical  Papers  in  Recent  Periodicals.  —  Floroj  No.  5. 
Batalin.  Mechanism  of  the  Movements  of  Insect-Eating  Plants  (con- 
tinued in  numbers  7  and  9,  but  not  yet  flnished).  Dr.  EL  Duby,  New 
Mosses.  Dr.  J.  MUUer,  Lichens  from  Texas.  No.  6.  Dr.  Scriba,  A 
Notice  of  the  Life  of  Dr.  F.  W.  Schultz.  F.*  Buchenau,  The  Cross- 
Section  of  the  Capsule  in  the  German  Junci  (with  a  plate  giving'  the 
transverse  sections  of  18  species).  No.  7.  Dr.  E.  Stahl,  An  Explana- 
tion of  Ilymeuialgonidia.  No.  8.  H.  G.  Holle,  On  the  Activity  of 
Assimilation  in  Strelitzia  regime,     (Not  flnished  in  8  or  9.) 

Botanische  Zeitung,  No.  11.  Notice  of  Agardhi's  Species,  Genera, 
et  Ordines  Algarum.  No.  12.  R.  Caspary.  Remarks  in  regard  to  the 
Protective  Sheatli  of  Vascular  Bundles.  (Noticing  objections  to  his 
use  of  the  word  protective-sheath  (Schutzscheide.)  No.  13.  R.  Cas- 
pary, On  Nymphcea  Zanzibariensis,  n.  sp.  No.  14.  Dr.  Nowakowski, 
On  Conjugation  in  some  Entomophthora,  No.  15.  Otto  Kuutze,  Pre- 
liminary Report  in  regard  to  Cinchona.     (Continued  in  No.  16.) 
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Amimiioxvs  in  thb  Rbrmudas.  —  It  may  interest  the  readers  of  The 
Naturalist  to  hear  that  AmphtoxuM  has  been  discovered  in  the  Bermudas. 
Mr.  J.  Matthew  Jones  and  I  have  dredged  it  in  the  swift  tide-way  near 
the  hrid^o  at  Flatts  Village.  The  animals  vary  in  length  from  three 
quarters  of  an  inch  to  an  inch  and  a  half,  and  appear  to  be  quite  abun- 
dant in  a  l>clt  of  coarse  sand  in  two  to  three  fathoms  of  water.  —  G. 
Hkowx  <iooDF.,  Hamilton,  llermuda,  April  4,  1877. 

TiiELTPHOMt's  niGANTRt's  roiHoxous.  —  Dr.  II.  C.  Yarrow  for- 
wanitni  us  in  February,  1875,  a  specimen  of  this  arachnid,  with  a  letter 
from  Dr.  J.  F.  Hroughter,  of  Fort  Craig,  New  Mexico,  in  which  he 
Htat«*«  his  belief  that  this  animal  is  poisonous,  and  adds,  **  I  know  the 
MdicaiM  hvre  regani  it  as  extremely  poisonous.*'  He  incloses  the  fol- 
lowing extract  from  a  letter  of  Dr.  I^wis  C  Kennan,  of  Santa  Fr,  N. 
M. :  — 

^  In  regani  to  the  Thelyphonus  gigtrnteut^  I  have  no  doubt  of  its  ven- 
omou4iK'<i^ :  I  can  deinouHtrate  the  poison  apparatus.  While  statione<]  at 
Ktirt  HuWianan,  on  the  loonier  of  Sunora,  in  l^'t^i,  I  knew  un  Indian  lx)y 
bitten  on  tli«»  temple  who  Merer  recovered.  Several  horses  were  bitten 
on  the  lip.  champing  the  insect  in  their  hay,  and  the  tumefaction  and 
g«*iiorHl  <listr(>>!t  wfre  as  great  as  from  the  bite  of  a  rattlesnake.  The 
iiiHrrt  i*t  so  t*xtremely  sluggish  that  great  violence  is  necessary  to  make 
them  bite.  I  had  a  French  servant  who  fre<|uently  brought  th<*ni  to  me 
in  hiH  hands  and  pocket,  and  I  even  sus|>ected  the  omnivorous  (taul  of 
cfxiking  and  eating  them  as  a  sort  of  land  lobster,  but  they  never 
troubleil  him  in  any  way.  llie  belii^f  in  their  venomousness  is  universal 
in  Mexico.  To  my  mind  the  fact  is  beyond  question.  If  not.  what  is 
the  t«*ltrolo«jy  of  the  fangH  ?  " 

Nkw  Kntomological  Work:*. —  bulletin.  No.  2,  vol.  iii.,  of  Hay- 
diMi'H  rnit«*d  States  Geological  Survey  of  the  Territories  is  a  bulky 
{lampliN't  of  <ilO  |>ages,  containing  three  pafters  with  the  following  titles: 
WeMern  Diptera :  Descriptions  of  New  Genera  and  Species  of  Diptera 
from  til**  Region  Wes>t  of  the  MiMjiitM^ippi,  and  especially  from  Califoniia. 
Hy  C\  K.  <)<«ten  Sacken.  Report  upon  the  Insects  collected  by  P.  R. 
riiler  during  the  Kxplorations  of  1875,  including  Monographs  of  the 
Families  ()fdnid<t  and  /ViAAr,  and  the  Hemiptera  collected  by  A.  S.  Pack- 
ard. Jr..  M.  D.  Hy  P.  R.  I'hler.  Descriptions  of  the  Araiien*  collected 
in  Coloratio  in  1H75  by  A.  S.  Packard,  Jr.,  M.  D.  Hy  T.  Hiorell,  with 
an  api^ndix  by  J.  H.  Emerton. 

We  may  state  what  i^  not  mentioneil  in  Professor  Thfirell's  paper,  that 
he  found  several  species  of  spiders  iu  Colorado,  closely  allietl  to  North- 
ea<«t«Tn  Asiatic  forms.  This  is  confirmatory  of  our  statement  in  the 
Monograph  of  the  I'nited  States  Geometrid  Moths,  that  we  found  sev- 
eral Colorado  moths  of  this  family  closely  allied  to  thoae  found  on  tlie 
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plateau  of  the  Altai  Mountains.  Within  a  few  days  we  have  reoeiTcd  a 
letter  from  Dr.  Standinger,  who  writes,  in  acknowledging  Ibe  reoeipi  of  a 
copy  of  the  monograph,  ^  Bj  the  excellent  pictures  I  reoognlsed  differ- 
ent North  American  species  as  identical  with  some  from  £iirope  or 
North  Asia,  described  a  long  time  since." 

Criticisms  of  Haeckel.  — There  has  recently  appeared  a  third  edi- 
tion of  Haeckel's  Anthropogenic,  in  which  he  attempts  to  explain  man's 
origin  in  accordance  with  the  principles  of  evolution.  He  enters  into 
the  subject  in  detail.  He  has  also  written  a  work  on  the  GrenermI  His- 
tory of  Creation.  His  agreeable  style  and  polemical  skill  haye  secored 
for  these  books  large  sales,  so  that  Haeckel's  influence  over  the  pnUic 
in  Germany  is  very  great  and  has  now  extended  to  other  countries. 
He  has  likewise  propounded  various  theories  which  have  demanded  the 
attention  of  zoologists.  Under  these  circumstances  it  becomes  a  matter 
of  especial  interest  to  learn  the  opinions  of  competent  critics.  All  the 
published  criticisms  by  zoologists  of  acknowledged  high  standing  with 
which  I  am  acquainted  are  unfavorable,  while  the  praises,  which  the 
writer  personally  has  heard,  were  bestowed  for  the  most  part  bj  joong 
persons. 

Professor  EUieckel's  book  b  provided  with  numerous  illostrations. 
Professor  His  ^  states  that  on  page  242  of  the  first  edition  of  the  Sdiop- 
fungsgeschichte  there  are  three  figures,  one  of  the  egg  of  man,  the  egg 
of  an  ape,  and  the  egg  of  the  dog,  which  are  referred  to  in  the  text  as 
showing  the  identity  of  the  primordial  egg  in  mammals,  but  Professor 
His  calls  attention  to  the  £ftct  that  they  are  electrotypes  of  one  and  the 
same  wood-cut.  On  page  1 70  Professor  His  calls  attention  to  the  fMtiL 
that  Haeckel  gives  figures  of  an  embryo  dog  and  human  fioetos,  the  for- 
mer of  which  is  supposed  to  present  a  copy  from  Bischoff,  the  latter 
from  Ecker.  The  forehead  in  the  dog  is  three  and  one  half  nun.  longer 
than  in  Bischofi^s  figure,  while  that  of  the  human  embryo  is  two  mm. 
shorter  than  the  original,  and  made  still  smaller  by  the  eye  being  drawn 
fise  mm.  further  forward,  while  the  tail  is  twice  as  long  as  in  the  orig- 
inal. Professor  Haeckel's  figures  present  the  closest  similarity  with  one 
another. 

Professor  Bischoff  ^  directly  contradicts  Haeckel's  assertion  that  we 
cannot  discover,  even  with  the  aid  of  the  best  microscope  with  the  high- 
est power,  any  essential  difference  between  the  egg  of  man  and  those  of 
most  of  the  higher  mammals,  and  states  that  the  pictures  showing  the 
identity  of  mammalian  embryos  in  Plate  V.  of  Haeckel's  Anthropqgenie 
differ  essentially  from  the  reality,  and,  finally,  that  the  figures  of  apes' 
faces  given  by  Haeckel  on  his  title-page  show  a  great  agreement  existing 
between  the  features  of  apes  and  of  the  lower  human  races,  but  that  this 
resemblance  does  not  appear  in  photographs. 

1  Flis  Unsere  Korperfbrm.    Leipzic     1875.  Page  168. 

'  Sitztun.  math,  phys  Clasae  der  k  b.  Akad  der  Win.    MfiocheD.    1S7S.    Heft 
i.,  page  1. 
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Mr.  Balfour  *  also  cites  Haeckel  as  having  refigured  one  of  his  sections, 
(*m ploying  a  coloration  to  distinguish  the  layers,  not  founder!  upon  Hal- 
four's  HtatementH,  but  on  the  contrary  in  direct  opposition  to  them. 

ProftfRsor  Ilensen  in  his  article  on  the  Development  of  the  Rabbit,  in 
lliri  and  Braune*s  ZeiUrhrifiJur  Anaiomie  und  Entwickehtngigegehickte^ 
volume  i.,  calls  attention  to  Haeckers  picture  of  spermatozoa  within  the 
yolk  of  a  mammalian  egg,  a  thing  which  no  man  had  ever  seen  up  to 
that  time. 

IVofesMor  Semper  has  openly  attacked  Haeckel,  first  in  a  lecture  en- 
titled I>er  Hacckelismus  in  der  Zoologie,  published  in  Hamburg,  in  1876, 
and  again  in  OfTener  Brief  an  Herrn  Professor  Haeckel  in  Jena,  which 
haM  juKi  cftme  out.  In  the  latter  especially,  numerous  points  are  noted, 
all  telling  against  llaockcl :  thus  on  page  20  he  says  that  HacckcFs  fig- 
ure of  a  section  through  an  annelid's  hea<l  is  incorrect,  because  it  con- 
tains a  cardinal  vein,  genital  glands,  liver  sacks,  and  segmental  organs, 
und  none  <»f  these  organs  exist  in  the  head  ;  the  sexual  glands  are  drawn, 
too.  on  the  dorsal  side  of  the  IxmIv,  whereas  they  always  lie  on  the  ven- 
tral Hide. 

Professor  Haeckel  further  makes  statements  of  fact :  one  of  these  is 
that  Goethe  was  an  evolutionist  Kossmann,  in  a  pamphlet  which  I 
have  not  at  hand,  has  reviewed  the  citations  from  (ioethe,  and  concludes 
that  Haeckers  asseriiou  is  false.  Oscar  Schmidt '  draws  the  same  con- 
eluHion. 

Semper  in  his  Offener  Brief,  page  1 1,  afilrms  that  Haeckers  view  that 
the  I*>liiiiodernis  are  formed  by  worm  colonies  is  lielied  by  the  facta  of 
anatomy  and  embryology. 

Me<*Knikiiw.  F.  K.  Schulze,  Oscar  Schmidt,  and  Barrois  in  their  re- 
cent investigations  on  the  sponges  have  questioned  the  accuracy  of 
HacckelW  oWrvations  on  the  embryology  of  these  animals.  But  this 
fiubject  is  not  thoroughly  worked  up  yet,  and  Haeckel  may  bo  right 
afVer  all :  but  we  |uus  to  other  criticisms. 

Mr.  Alexantlcr  Agassiz'  condemns  the  **  startling  hypothesis  of  the 
genetic  i*i>nnection  between  the  Geryonidie  and  ^]ginida%  .  .  .  called  by 
Haeckel  alhwigene*«is.'*  and  propounde«l  in  his  memoir  on  the  RUsscl(|ual- 
len.  Agassiz  aihls  that  two  short  pap«'rs.  recently  publisher!  by  Schulze 
and  l*lianin,  prove  conclusively  that  **  Haeckers  theory,  like  so  many 
other  of  his  vagaricM,  had  no  foundation  in  truth.  It  was  based  not 
merely  on  an  incorrect  interpretation  of  facta,  but  the  facts  themselves 
t'Yi^ted  only  in  his  imagination.  As  perhaps,  with  the  exception  of  his 
nitinograph  of  the  Uadiolaria,  no  other  memoir  has  contributed  more 
tiMn  the  one  above  quote<l  to  gi\'e  Haeckel  the  position  he  lioldn  among 
/(M)io('ijits,  wo  mav  be  allowed  to  remind  the  Haeckelian  school  of  uat- 

1  Journal  of  Anatomy  an«l  rhysiolo|;\-,  vol.  x  ,  |agv  521,  note. 
'  I>fiil>che  Kundirhau.    O.  Schmidt    April,  1976,  page  95. 
•  Silliman's  Journsl.     May.  1876,  page  420. 

\ou    XI. —  HO.  6. 
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oralists  that  this  same  genetic  connection  has  furnuhed  the  text  for 
many  a  sermon  from  their  high  priest  Infallible  himself,  he  has  been 
unsparing  in  his  condemnation  of  the  ignorance  and  shallowness  of  his 
opponents.  Proved  now  to  be  in  the  wrong,  we  expect,  therefore,  jus- 
tice without  mercy  from  this  stern  scientific  critic,  and  look  forward  in 
the  next  number  of  the  Jenaische  Zeitschrift  for  a  thorough  castigation 
of  Haeckel  by  Haeckel,  showing  up  the  absurdity  of  allaeogenesis  and 
all  that  hangs  thereby." 

Finally,  Professor  Haeckel  has  proposed  various  theories.  The  most 
widely  known  of  these  is  his  Gastrsea-Tbeorie.  The  inspiration  of 
this  was  the  theory  of  the  germinal  layers  being  homologous  in  all 
classes  of  animals.  Do  not  let  us  confuse  matters,  but  remember  that 
this  theory  was  suggested  by  Von  Baer  ^  in  1828,  and  by  Rathke  half  a 
century  ago.  It  was  brought  prominently  forward  by  £[leinenberg  in 
his  memoir  on  Hydra,  and  then  further  established  by  Mecznikow  and 
Kowalewsky,  and  since  by  numerous  observers. 

The  Gastrsea-Theorie  is  an  attempt  to  explain  these  homologies. 
Claus  ^  proves  that  this  is  unsuccessfully  tried,  because  it  disagrees  with 
the  facts  in  many  cases.  He  further  points  out  that  Haeckel  has  con- 
tradicted himself  several  times  flatly  in  his  system  of  classification. 

Haeckel  has  proposed  a  biogenetical  fundamental  law  (biogenetisches 
Grundgesetz),  namely,  that  embryology  is  the  repetition  of  phylogeny. 
This  is  merely  a  misshapen  repetition  of  the  principle  taught  by  Agassis, 
that  the  embryos  of  higher  animals  resemble  the  adults  of  lower  forms. 
Kolliker  '  demonstrates  the  falsity  of  Haeckel's  mode  of  stating  the  case 
by  noticing  some  of  the  conclusions  he  draws,  but  which  are  disproved 
by  facts. 

It  does  not  seem  to  me  desirable  to  continue  these  quotations  and 
references,  for  I  think  that  the  inaccuracy  of  Haeckel's  pictarts,  of  his 
statements  of  facts,  and  finally  of  his  theories,  has  been  sufficiently  indi- 
cated. I  close  with  a  quotation  from  Professor  His's  Unsere  Kdrper- 
form,  page  171 :  — 

^^  I  myself  have  grown  up  in  the  faith  that  among  all  the  qualifications 
of  a  naturalist,  the  only  one  which  cannot  be  spared  is  accuracy  and  an 
unconditional  respect  for  the  truth.  At  present,  also,  I  still  hold  the 
view  that  the  absence  of  this  one  qualification  tarnishes  all  others,  may 
they  be  never  so  brilliant.  Others  may,  therefore,  admire  Mr.  Haeckel 
as  an  active  and  relentless  party  leader ;  in  my  judgment  he  has,  by  his 
very  manner  of  attack,  resigned  his  right  to  be  reckoned  an  equal  in  the 
circle  of  serious  investigators."  —  Charles  Sedowick  Minot. 

[We  should  not  lose  sight  of  the  fact  that  Haeckel  stands  as  an  orig* 
inal  investigator  far  above  some  of  his  critics.     He  has  established  a 

^  Uber  Entwickelungsgeschichtc  der  Thiere.    Thdl  I.,  page  245. 

3  Die  Typcnlehrc  und  £.  Haeckel's  sog.  Gastro^-Theorie.    Vienna,  1874. 

>  Entwickeluogsgeschichte.  2te  Aufl  ,  page  392. 
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tinct  school  in  biology.  His  worki  on  the  Monerm,  the  Rhiiopoda,  the 
Sponges,  Infusoria,  Acalepht,  etc,  besides  his  masterly  drawings  and  ele- 
gant literary  style,  should  be  taken  into  aooount  in  judging  of  his  influ- 
ence on  the  progress  of  toology.  —  En.  Naturalist.] 

Notes  on  thk  Uravbb. —  Along  the  banks  of  the  Grand  River, 
Northwestern  Colorado,  in  the  year  1874,  I  had  an  opportunity  of  ex* 
amining  the  work  of  a  colony  of  beavers.     I  was  first  apprised  of  the 
vicinity  of  these  animals  by  noticing  a  timber-shoot  or  clearing  scooped 
out  from  the  willow-brake  to  the  e<lge  of  the  water.     It  had  the  appear- 
ance of  having  been   recently  used,  and  the  dragging  of  the  logs  had 
hoIIowe<1  out  the  channel  down  to  the  brink  of  the  stream.     Through 
this  slide  I  passed  into  a  grove  composed  of  slender  willows  which 
formed  an  almost  impenetrable  thicket     About  fifty  feet  from  the  river 
was  a  circular  clearing  where  the  animals  had  been  at  work.     Here  the 
trees  were  larger,  and  many  of  them  had  been  cut  off*  obliquely  within 
six  inches  of  the  ground,  almost  as  nicely  as  though  done  with  a  steel 
axe.    The  logs  had  been  hauled  away,  leaving  an  opening  in  the  dense 
thicket.     Farther  on,  larger  trees  had  been  felled  whidi  were  still  re- 
maining, the  majority  of  them  measuring  six  and  eight  inches  in  diam- 
eter, and  one  tree,  which  had  been  completely  severed,  measure<l  at  least 
fourtf>en  inches.     The  wood   had   been  gnawed  around  the  circumfer- 
ence, a  few  inches   from    the   base,  the  deepest  cutting  having  been 
done  on  the  side  next  the  water,  so  that  the  tree  might  fall  in  that  direc- 
tion.    A  few,  however,  had  been  felle«l  9o  as  to  fiill  away  from  the  river, 
which  fact  serves  to  show  that  these  animals  are  endowed  with  an  in- 
stinctive sagacity  nearly  approaching  reason  ;  for  if  they  were  guided 
merely  by  ordinary  animal  instinct,  no  mistakes  would  be  made.     Does 
not  the  bird  build  her  nest  as  perfectly  the  first  time  as  after  years  of 
practice?     On  the  contrary,  the  beaver  seems  to  be  benefite<l  by  ex- 
lierience.  and  just  as  man  arrives  at  proficiency  through  his  mistakes  the 
beaver  profits  by  his  errors.     I  noticed  that  wherever  there  were  trees 
which  had  been  felled  some  time  past  and  fallen  in  the  wrong  direction, 
the  newer  work  had  been   accomplished,  without  exception,  in  a  sys- 
tematic manner,  all  of  the  logs  being  cut  so  as  to  fall  toward  the  dam. 
As  I  pa.^sed  along  the  bank  of  the  stream,  I  observe<I  about  ten  timber- 
shoots,  running  parallel,  at  right  angles  to  the  course  of  the  current,  and 
separated  by  about  fifteen  feeU     The  larger  trees  had  been  cut  near  the 
water  and  above  the  dam  for  the  purpose  of  fioating  them  down,  to 
save  the  labor  of  dragging  from  the  interior.     I  must  have  interrupted 
them  at  their  work,  as  some  of  the  cutting  was  perfectly  fresh,  and  large, 
damp  chips  lay  profusely  around  trees  which  had  not   been  entirely 
severed.     In  one  place  where  a  tree  had  been  cut  almost  through,  water 
was  dripping  from  the  notch,  showing  where  a  beaver  had  just  been  at 
work.     I  picked  up  several  chunks  of  wood,  six  or  eight  inches  in  di- 
ameter and  about  as  much  in  length,  the  ends  being  obliquely  parallel. 
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These  had  probably  been  prepared  to  fill  up  chinks  in  the  walls  of 
the  dam.  The  trees  had  beeo,  for  the  most  part,  cut  mto  sectioDS 
averaging  ten  feet  in  length,  and  the  branches  and  twigs  had  been 
trimmed  off  as  cleanly  as  a  wood-chopper  could  have  cut  them.  Along 
the  banks  of  the  White  River,  some  weeks  before,  I  noticed  several 
artificial  canals  which  had  been  dug  out  in  the  absence  of  natural  side- 
channels  in  the  river.  These  were  designed  for  floating  down  logs. 
One  canal  was  four  feet  in  width,  seven  in  length,  and  several  feet 
deep.  —  £.  A.  Babber. 

ANTHKOPOLOQY. 

Cremation  among  the  Sitka  Indians.  —  During  the  writer's  resi- 
dence at  Sitka,  the  capital  of  Alaska  Territory,  he  had  the  opportunity 
of  witnessing  the  interesting  ceremony  of  cremation  as  performed  by  the 
Sitka  Indians. 

The  subject  of  this  solemn  rite  was  the  dead  body  of  an  old  squaw, 
who  was  the  mother  of  a  numerous  progeny.     The  day  fixed  for  its  con- 
summation was  the  one  immediately  succeeding  her  death.     About  nine 
o'clock  on  the  morning  in  question,  four  of  us  filed  through  the  wooden 
stockade  that  separates  the  town  of  Sitka  from  the  Indian  village.    After 
threading  our  way  for  some  distance  among  the  rocks  along  the  beach, 
and  through  the  filth  which  invariably  surrounds  an  Indian  habitation, 
we  at  length  reached  the  dwelling-place  of  the  deceased.     As  we  ap- 
proached we  were  greeted  by  the  barking  of  a  dozen  or  more  wolfish- 
looking  dogs.     The  hut  was  a  substantial  one,  built  of  logs  so  carefully 
hewn  that  one  could  scarcely  believe  that  their  smooth  surface  was  not 
due  to  the  plane  of  a  carpenter.     The  roof  was  formed  of  long,  thin 
slabs,  split  from  spruce  or  cedar  trees,  and  had  but  a  slight  pitch.     Im- 
mediately over  the  centre  of  the  house  a  large  rectangular  hole  was  cut 
in  the  roof  to  give  egress  to  the  smoke  arising  from  the  fire  within.     To 
prevent  the  snow  and  rain  from  descending  through  this  opening,  a  short 
ridge-pole,  held  up  by  two  small  forks  which  were  fastened,  one  at  each 
end  of  the  hole,  to  the  main  ridge-pole,  supported  a  covering  of  long 
slabs  whose  lower  ends  rested  upon  the  main  roof,  while  the  upper  ones 
projected  far  enough  to  screen  the  interior  in  a  great  measure  from  the 
uncomfortable  effects  of  the  driving  storms. 

The  only  entrance  was  through  a  circular  hole  about  two  feet  in 
diameter,  placed  about  six  feet  above  the  ground,  and  reached  by  half  a 
dozen  steps.  Through  this  hole  we  had  to  crawl  on  our  hands  and 
knees,  and  by  a  corresponding  descent  on  the  inside  we  reached  the  floor, 
which  was  also  made  of  slabs  laid  upon  the  ground,  except  a  place  about 
eight  feet  cut  in  the  middle  where  the  fire  is  built. 

At  the  end  opposite  the  door  was  erected  a  kind  of  closet,  arranged 
with  shelves,  upon  which  were  stored  the  winter  supplies  of  smoked 
salmon,  seal  oil,  and  dried  berries,  together  with  the  usual  stock  of  Uank- 
(ts  and  {:eUries. 
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III  oue  cfirner  of  the  room  we  found  the  corpse,  completely  incased  in 
blaukcu,  which  in  tarn  wore  enveloped  by  a  large,  woven  sea-grais  mat, 
and  tied  up  in  such  a  manner  as  to  bring  the  knees  nearly  to  the  chin, 
and  thus  enshrouded  it  was  placed  in  a  sitting  posture.  The  housfi  was 
about  half*fiHcHl  with  Indians,  —  men,  women,  and  children. 

On  one  side  of  the  room  a  young  brave  was  busily  engaged  with  a 
pair  of  scissors  in  cutting  off*  the  long  black  hair  of  all  the  near  relatives, 
both  mule  and  female.  This  seems  to  be  one  of  the  usual  mourning 
customs  among  these  Indians.  After  he  had  completed  thi!4  tonsorial 
duty,  during  which  he  had  been  frequently  interrupted  by  their  sudden 
outburntM  of  grief,  a  procession  of  about  twenty  Indian  warriors,  headed 
by  old  An-a- hoots,  the  war  chief  of  the  tribe,  filed  slowly  through  the 
small  |>ortal.  Each  carried  in  his  hand  a  long  slender  staff*  made  of 
hard  woo<l  an<l  carved  all  over  with  fantastic  figures,  while  bright- 
colorcil  Hudson  Ray  blankets  fell  in  not  ungraceful  folds  from  their 
broad,  s<|uarc  shoulders.  These  staves'  bore  evidt*ncc  of  their  great  age 
by  th(!  high  polish  they  possessed,  as  well  as  by  their  smoky  color  and 
pungent  o<lor.  The  warriors  ranged  themselves  in  line  along  one  side 
of  thf'  house,  facing  the  centre,  and  immediately  began  a  lugubrious 
dt^th  chant,  kcM'ping  time  by  raising  their  staves  about  three  inches  from 
the  floor,  and  letting  them  fall  together.  This  doleful  air  was  much  more 
mon<itonou8  than  musical. 

All  tlii8  time  the  relatives  of  the  deceased  were  rending  the  air  with 
their  lamentations.  Every  Indian  present  had  his  face  thickly  smeared 
with  a  fresh  coat  of  seal  oil  and  black  paint,  thus  rendering  himself 
almotit  inconceivably  hideous. 

At  the  close  of  the  death  song  two  stalwart  young  braves  mounted  to 
the  roof  and  lowered  bark  ropes  through  the  aperture,  which  were  made 
fast  to  the  matting  that  enveloped  the  corpse.  An-a-hoots  made  a 
sign  to  the  young  men,  and  they  began  raising  the  body  toward  the 
opening  in  the  roof.  They  always  remove  their  dead  from  their  houses 
in  this  manner  instead  of  through  the  door,  on  account  of  a  superstition 
they  have  that  the  spirit  of  the  defunct  made  its  exit  in  this  way.  But 
just  as  it  arrived  at  the  roof  one  of  the  ropes  broke,  precipitating  the 
lif('lt*8s  Imndh^  upon  the  fire  below,  scattering  the  burning  coals  in  every 
direction.  For  a  moment  all  was  terror,  confusion,  and  dismay.  The 
shrieks  and  yells  of  superstitious  horror  that  went  up  from  the  women 
and  children  liaflle  description.  The  body  was  hastily  snatched  from  the 
fire  and  hurrie<lly  carried  out  through  the  door  to  the  funeral  pile,  which 
was  aliout  forty  yards  in  the  rear  of  the  house.  No  second  attempt  was 
made  to  take  it  through  the  hole  in  the  roof,  as  they  thought  the  old 
woman*s  spirit  was  angry  and  did  not  desire  it.  All  the  coals  and  ashes 
upon  which  the  body  had  fallen  were  then  hastily  scraped  up  with  pieoea 
of  bark  by  the  young  squaws,  carried  out  and  thrown  into  the  sea,  for 
fear  they  might  bring  down  unheard-of  evils  upon  the  heads  of  the  liv* 
ing  inmates  of  the  house. 
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The  pyre  was  built  of  cedar  logs.  The  foundation  consisted  of  two 
logs  abont  five  feet  long  and  ten  inches  in  diameter,  laid  paraUel  to  eacli 
other,  and  aboat  two  feet  apart.  Upon  these  was  placed  transversely  a 
layer  of  shorter  logs  of  a  less  diameter,  with  interstices  between  them 
through  which  the  flames  could  penetrate  from  below,  This  base  was 
surmounted  by  a  small  superstructure  of  cedar  crib- work,  large  enough 
to  contain  the  corpse  and  its  mortuary  habiliments.  Into  this  the  remains 
were  placed  and  covered  with  small  sticks  of  wood.  Near  the  wind- 
ward side  of  this  pile  were  laid  two  boards,  along  which  were  ranged 
the  singing  warriors ;  the  only  office  of  these  boards  appeared  to  be  that 
of  furnishing  a  hard,  resonant  surface  upon  which  the  staves  thej  nsed 
to  indicate  the  measure  of  their  chant  could  fall.  Close  by  the  crib  was 
a  pile  of  spruce  and  cedar,  finely  split,  in  order  that  it  might  bum  more 
rapidly.  The  mourning  relatives  were  seated  on  the  ground  with  their 
backs  turned  toward  the  pyre,  and  about  thirty  feet  distant.  At  last 
the  torch  was  applied  to  the  resinous  tinder,  the  warriors  began  anew 
their  melancholy  dirge,  the  mourners,  whose  loud  lamentations  had  be- 
fore sunk  to  a  low  sobbing,  now  broke  forth  afresh  into  heart-rending 
wails.  Several  hours  were  occupied  in  the  entire  consumption  of  the 
pile,  during  which  the  chanting  never  ceased,  but  after  a  time  the  out- 
ward grief  of  the  bereaved  was  confined  to  weeping  and  snbdoed  sobs. 
When  the  fire  had  died  out  the  remaining  ashes  and  cinders  were  care- 
fully collected  and  laid  in  their  final  resting-place. 

The  cinerary  urn  consisted  of  a  small  house  built  after  the  model  of 
their  huts,  being  about  three  feet  long  by  two  feet  wide,  and  two  high, 
and  placed  about  ten  or  twelve  feet  above  the  ground  on  four  posts. 
These  dead  houses  are  often  carved  and  painted  on  the  exterior  in  the 
most  cabalistic  manner.  It  was  formerly  the  custom  among  these  In- 
dians to  kill  a  number  of  slaves  upon  the  occasion  of  the  death  of  one 
of  their  tribe,  but  the  military  authorities  of  the  United  States  have 
suppressed  the  barbarous  practice  since  their  occupation  of  the  territory. 
These  slaves  are  prisoners  of  war,  taken  from  other  tribes,  and  thdr 
bondage  is  hereditary.  The  number  of  slaves  sacrificed  depended  upon 
the  rank  of  the  deceased. 

QEOLOQY  AND  PAIiiSSONTOLOaY. 

ScuDDER  ON  Fossil  Insects  from  British  Columbia.  — A  small 
number  of  fossil  insectvS  obtained  by  Prof.  G.  M.  Dawson  in  British 
Columbia,  from  tertiary  beds,  have  been  described  by  Mr.  Scndder  in  the 
Report  of  Progress  for  1875-76  of  the  Geological  Survey  of  Canada. 
Tlie  specimens  are  better  preserved,  as  a  general  rule,  than  any  that  have 
been  obtained  from  other  American  localities.  Besides  fragmentary 
indeterminate  remains  not  mentioned,  there  are  twenty-four  species  or 
more  which  can  at  least  be  referred  to  families.  Beetles  were,  with  bat 
one  exception,  absent  from  the  collection,  which  consisted  of  Hymenop- 
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u*ni  (AiitA  and  ichncamonn)  and  two-winged  flies,  a  nitidulid  beetle,  a 
plant-loufto,  and  a  dragon  fly. 

liRAiN  OP  CoRTi'iiODON.  —  In  the  last  Naturalist,  page  312,  is  an 
alMtract  sent  by  Professor  Cope,  which  purports  to  announce  important 
diiu-overies  recently  made  by  himself  in  regard  to  the  brain  of  Corypho' 
den.  Ilefercuce  is  made  to  the  brain  of  Dinoctra$  (or  Uintatherium)^ 
and  a  now  classification  is  proposed  based  on  these  discoveries.  It  may 
int4*rest  the  readers  of  the  Naturalist  to  know,  first,  that  the  brain- 
cane  of  Cofypkodcm  was  described  and  figured  by  the  writer  a  year  ago 
(Amerietm  Journal  of  Seienet^  Tol.  xi.,  page  426,  May,  1876),  and  that 
thin  (act  was  well  known  to  Professor  Co|ie«  although  he  makiw  no  refer- 
ence to  it.  Second,  the  account  of  the  Ootyphodon  brain,  given  by  Pro- 
fessor Cope,  so  far  as  it  difl^rs  from  my  description,  is  not  correct,  and 
shows  that  he  has  made  a  most  serious  mistake  in  his  observations. 
Third,  his  statements  in  regard  to  the  brain  of  Dinocera$  are  directly 
refute<l  by  a  series  of  well-preserved  specimens.  Fourth,  the  classifica- 
tion basM  on  these  alleged  discoveries  is  untenable,  as  the  known  facts 
are  against  it. 

I  deem  it  especially  necessary  to  make  these  corrections,  since  Pro- 
fess<or  C'o|)e  has  recently  sent  to  the  Naturalist  several  other  com- 
munications quite  as  incorrect  as  the  present  abstract  —  O.  C.  Marsh. 

GEOGRAPHY  AHD  EXPLORATION. 

(geographical  Nbws.  —  Herr  Harth,  the  German  explorer,  survey- 
ing possessions  in  Africa  for  the  government  of  Portugal,  committed 
suicide  in  I»ando  while  delirious  with  fever.  Ilerr  Mohr,  another 
(lennan  explorer  of  the  expedition,  searching  for  the  sources  of  the 
Con^(»  River,  is  dead. 

After  an  absence  of  two  years  in  the  interior  of  Africa,  Colonel 
<  ffonlon  reached  Cairo  on  his  way  back  to  England  on  the  1  st  of  last 
I>ec<*ni)>er.  The  task  assigned  him  was  the  opening  of  a  practicable 
commercial  highway  from  that  city  to  the  Albert  and  Victoria  lakes. 
Sir  Samuel  Baker,  who  preceded  him,  had  been  compelleil  to  fight  his 
way  l»ack  from  the  extreme  point  reached  in  the  interior  of  Gondokoro, 
and  had  loft  the  newly  explored  country  in  a  disturbe<l  state.  Colonel 
(ironlon  has  succeeded  in  pacifying  the  hostile  tribes,  and  has  established 
a  line  of  |Kists,  fifty  to  one  hundred  miles  apart,  from  Khartoum  to 
Gomiokoro,  and  thence  to  the  Albert  Lake.  The  communication  was  so 
far  perfecte<l  that  Knglish  papers  were  received  with  tolerable  regularity 
in  seven  weeks  from  their  date  of  publication. 

Four  maps  of  the  Nile  from  sketch  surveys  of  (icneral  Gordon  have 
be«n  publishcHl  in  the  thinl  number  of  the  Bulletin  of  the  Egyptian 
Geographical  Society.  These  are  reproduced  on  a  reduced  scale  and  on 
a  single  sheet  in  Markham's  Geographical  Magazine  for  March.  Mr. 
K.  G.  llavenstein  announces  in  die  same  niagasine  that  he  has  received 
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from  General  Stone,  the  chief  of  the  Egyptian  staff,  a  map  of  the  Nile 
between  Dafli  and  the  Albert  Nyanza,  based  upon  a  rcconnaiasance 
made  by  Gordon  Pasha  in  July,  1876.  The  map  differs  from  that  pub- 
lished previously  in  several  respects.  There  is  do  indication  now  of  an 
arm  of  the  river  flowing  towards  the  northwest 

The  Portuguese  appear  to  exhibit  an  unwonted  activity  in  connection 
with  their  African  settlement.  On  the  west  coast  they  claim  the  ex- 
clusive navigation  of  the  Congo  and  are  charged  with  the  design  of 
desiring  to  appropriate  Ambrizette,  Landama,  and  Bandana. 

At  a  late  meeting  of  the  Geographical  Society  of  Paris,  Mr.  D.  H.  T. 
Mosse,  of  San  Francisco,  in  criticising  Captain  Rondaire's  scheme  of 
creating  an  inland  lake  to  the  south  of  Algeria,  said  that  the  displace- 
ment of  the  water  required  to  fill  this  lake  of  6250  square  miles  would 
result  in  a  shifting  of  the  earth's  axis !  Captain  Cameron  gave  in  French 
at  the  meeting  of  the  same  society  January  26th  an  account  of  his  ex- 
plorations. He  was  frequently  interrupted  by  applause,  and  before  sep- 
arating the  president  announced  that  the  gold  medal  of  the  society  had 
been  awarded  to  the  intrepid  explorer.  On  the  27th  he  was  entertained 
at  a  dinner,  where  the  bill  of  fare  included  fillet  of  venison  a  la  Ka$^ 
sonffOf  and  lobsters  a  VAfricaine. 

At  a  recent  meeting  of  the  Geographical  Society  of  Lyons,  M. 
Dufonchel  explained  his  scheme  of  a  Saharan  railway,  which  was  to 
connect  Algeria  with  Timbuktu.  The  Sudan  had  no  less  than  fifty 
millions  of  inhabitants  and  a  climate  equal  to  that  of  Bengal  or  Brazil. 
The  sands  of  the  Sahara,  it  was  said,  would  overwhelm  the  proposed  rail- 
way, but  the  same  thing  had  been  said  about  the  Suez  canal,  and  this 
difficulty  could  be  overcome  by  engineers.  Artesian  wells  would  furnish 
an  ample  supply  of  water. 

At  the  meeting  of  the  Geographical  Society  of  Paris,  M.  Violet 
d'Aoust  read  a  paper  on  the  mountain  systems  of  Central  America  and 
the  dust  whirlwinds  observed  by  him  on  the  plains  of  Mexico. 

A  resolution  has  been  adopted  by  Congress  requesting  the  Secretary 
of  the  Navy  to  transmit  to  the  Senate  the  narrative  of  the  second  expe- 
dition of  Captain  Hall  to  the  Arctic  regions,  to  be  compiled  from  notes 
of  the  expedition  made  by  Captain  Hall  and  purchased  from  his  widow. 

Ludlow's  Reconnaissance  in  Montana.^  —  The  route  traveled 
by  Captain  Ludlow's  party  was  an  interesting  one,  and  the  account  of 
the  brief  trip  through  the  Yellowstone  National  Park,  accompanied  as 
it  is  by  a  map,  will  be  valuable  and  authoritative  to  intending  tourists. 
Mr.  George  B.  Grinnell  contributes  a  report  on  the  mammals  and  birds, 
while  a  geological  report  by  Edward  S.  Dana  and  Mr.  Grinnell  includes 

'  Report  of  a  Reconnaissance  from  Carroll,  Montana  Territory,  on  the  Upper  MiMSOurit 
to  the  Yellotcstone  National  Park  and  Return,  made  in  the  Summer  of  1875.  By 
William  Ludlow,  Capt.  Engineers  U.  S.  A.  Washington,  1876.  4to,  pp.  155. 
With  three  maps  anU  two  plates. 
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some  account  of  the  Little  Rocky  Mountains,  a  region  lying  north  of 
till*  main  route  of  the  party.  The  description  of  new  fossils,  by  R.  P. 
WhitfieKK  ia  ucix>m|«ni(Hi  by  two  plates. 

Kk<*knt  Gkogkapiiical  Progress.  —  First  and  foremost  we  have 
to  mention  the  numerous  Hcientific  congresses :  the  periodical  sessions  of 
tlie  Inti'rnatiniial  Congress  of  Geographical  Sciences  inaagurate<1  at 
Antwerfi,  in  1871,  and  continued  at  Paris,  in  1875;  the  periodical  ses- 
sions of  the  International  Geodetic  Association,  the  last  session  of  which 
was  held  at  Hruxeiles,  in  Octolier,  1876;  the  Statistical  and  Prehistori- 
va\  (ongn*Mieft  at  Bud:i-PeHth,  the  Congress  of  Orientalists  at  St.  Pcters- 
hurir.  and  that  of  Anthropologists  at  Jena;  and,  further,  the  creation, 
hince  187(».  f>f  numerous  geographical  societies,  to  wit:  in  1870,  at 
Bn*meti;  1872,  at  Huda-Pesth ;  187.*),  at  Halle,  Kiew,  Hamburg, 
lU*m,  Amstcnhun,  Lyons,  and  Paris  (Society  of  Commercial  Geog- 
raphy) ;  in  1874.  at  liordeaux  (Society  of  Commercial  Geography) ;  in 
187.'>,  at  Cairo,  Bukan^st,  and  Lisbon;  in  187G,  at  Madrid,  Marseilles, 
at  P.'irirt  (To|M)gniphical  Society),  at  Bruxelles  an<l  at  Antwerp ;  finally, 
the  International  Association  for  the  purpose  of  suppressing  the  slave 
traiie  and  exploring  Central  Africa,  due  to  the  high  initiative  taken  by 
II.  M.  King  I^»o|iold  II.,  aiHi  constituted  at  Bruxelles,  Soptcml>er, 
1870.  —  Bulletin  No.  1.  Geographical  Society  of  Belgium. 

MI0R080OPY. 

Fossil  Diatoms  from  South  Australia.  —  Mr.  Galloway  C. 
Morris,  of  East  Tulpehooken  Street,  Gcrmantown,  Philadelphia,  oIh 
taine<l  from  the  commistsioner  in  charge  of  the  South  Australian  exhibit 
at  the  Centennial  a  small  supply  of  a  most  interesting  diatomaccous 
mineral  called  coorongite,  from  the  Coorong  District,  in  South  Australia, 
where  it  is  found.  It  is  a  mineral  of  a  dark-gray  or  ash  color,  a  light 
specific  gravity,  and  a  fine  sponge'  texture,  occurring  in  great  quantities, 
and  consisting  of  about  twenty  per  cent,  of  a  hydrocarbon  which  can  be 
separate<l  by  distillation  for  economical  pur|K>ses  as  an  illuminating  and 
lubricating  oil,  and  a  residue  consisting  mainly  of  fresli-water  diatoms. 
It  buniH  when  heated  on  platinum  foil,  is  permanent  in  the  air,  and  is 
unafiW'ted  by  moisture.  It  is  not  disintegrated  in  ether  or  chloroform, 
though  most  of  the  oily  hydrocarbon  is  removed.  Mr.  Morris  has  suc- 
cee«lod  best  in  [>n'pariiig  it  for  the  microscope  by  boiling  it  in  sulphuric 
acid  with  the  mldition  of  a  small  quantity  of  bichromate  of  potash  to 
make  chromic  acid  and  give  off  the  hydrocarbon  as  carbonic-acid  gas. 
lie  has  a  few  slides  to  sfmre,  which  he  is  willing  to  exchange  for  other 
mounted  specimens. 

Annual  RKCKi>TroN.  —  The  American  Microscopical  Society  of  the 
city  of  New  Yoik  held  a  very  successful  invitation  exhibition  at  Kurtz's 
art  gallery,  Madison  Square,  on  Tuesday  evening,  March  Gth. 

DiriiTiiKRiA. — This  subject  has  been  discussed  at  recent  meetings 
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of  the  San  Francisco  Microscopical  Society.  Dr.  A.  M.  Edwards,  who 
was  present  as  a  visitor,  introduced  the  subject,  describing  the  growth 
and  development  of  the  fungoid  growth  which  is  observed  in  connectioD 
with  the  disease.  He  confidently  believed  that  diphtheria  is  at  first  a 
local  disease,  caused  and  spread  by  the  growth  of  these  organisma,  and 
that  salicylic  acid  applied  in  the  form  of  spray  is  capable  of  positively 
arresting  the  disease  by  destroying  the  organisms  which  caused  it.  He 
believed  the  microscope,  especially  by  its  moderately  high  powers,  to  be 
the  only  instrument  able  to  decide  this  question,  and  that  its  revelations 
fully  sustained  the  theory  of  fungoid  growths  as  a  cause  of  the  malady. 
Dr.  S.  M.  Mouser,  a  member  of  the  society,  contended  that  the  membrane 
was  an  exudation  consisting  of  epithelial  cells  in  various  stages  of  forma> 
tion  and  disintegration,  mucous  and  pus  corpuscles,  and  spindle-shaped 
bodies  distributed  with  some  regularity,  indicating  organization  of  some 
kind,  and  regarded  as  fibre  cells  or  smooth  muscular  fibres.  He  had 
not  been  able  to  detect  anything  that  was  certainly  of  a  fungoid  charae- 
ter.  Dr.  S.  Laycock,  of  Edinburgh,  had  conceived  the  idea  in  1858  that 
this  disease  was  caused  by  a  parasitic  fungus,  and  the  theory  had  been 
revived  in  Germany  a  few  years  ago,  and  salicylic  acid  used  to  destroy 
the  fungus,  but  that  treatment  had  now  been  abandoned,  and  the  local 
application  of  warm  water  and  steam  substituted  for  it  Aitkin,  Beale, 
and  others  have  considered  the  fungoid  growths  to  be  only  accidentally 
present,  and  not  a  cause  of  the  disease.  The  speaker  believed  it  to  be 
the  generally  received  opinion  of  the  medical  profession  at  present  that 
the  disease  is  constitutional  in  its  character,  and  that  this  theory  is  not 
disproved  by  microscopical  observation. 

Personal.  —  Wm.  H.  Walmsley,  one  of  the  best-known  cultivaton 
of  microscopy  in  this  country,  retired  on  the  first  of  April  from  the  firm 
of  Jas.  W.  Queen  &  Co.,  of  Philadelphia.  After  the  completion  of  his 
present  European  trip  he  expects  to  be  able  to  open  an  American 
branch  of  '^  R.  &  J.  Beck,''  with  such  a  stock  and  at  such  prices  as  were 
never  before  seen  in  this  country.  In  his  new  enterprise  he  will  at  least 
have  the  good  will  of  all  who  have  had  previous*  dealings  with  him, 
which  probably  includes  nearly  all  our  microscopists. 

Rock  Sections.  —  Alexis  A.  Julien,  of  the  School  of  Mines,  Co- 
lumbia College,  50th  Street  and  4th  Avenue,  New  York  City,  is  prepar- 
ing to  order  microscopic  sections  of  rocks,  minerals,  and  other  hard 
substances,  and  intends  shortly  to  keep  on  hand  seri^  of  sections  of 
American  rocks  and  minerals.  The  sections  are  prepared  with  care  and 
judgment,  and  at  a  cost  of  sixty  cents  each  except  for  specially  large 
or  difficult  objects.  If  so  ordered  they  will  be  mounted  on  the  standard 
plate  glass  slides  3x1  inch,  but  this  size  is  not  advised  on  account  of  their 
thickness,  ^  inch,  preventing  proper  illumination  under  high  powers  by 
achromatic  condenser,  inconvenient  length  preventing  ready  rotation  on 
small  stages,  liability  to  fracture,  etc     Thinner  plate  glass  slides  (^  to 
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^  inrli)  are  preferred,  of  the  siie  adopted  by  Fuess  ot  Berlin  (1§|  by 
\^  inch),  and  these,  with  covers  of  mediam  thinness  and  {  inch  square* 
will  he  used  unless  otherwise  ordered. 

A  New  STrnKNTS*  Microscopr. — The  increasing  importance  of 
cheap  and  portable  microscopes,  and  the  increasing  demand  for  good  in- 
iitnim<*ntA  sfiecially  adapted  to  work  in  histology  and  pathology,  has 
latrly  \vi\  all  our  prominent  makers  to  intro<luce  so<a]]e<l  students*  mi- 
cn>)(rof>e!i  of  excellent  qiuility  and  n*markable  cheapness.  The  latest 
work  of  this  kind  is  the  new  students*  microscope  of  Mr.  Joseph  Zent- 
niayer.  of  1 47  South  Fourth  St.,  Philadelphia.  This  stand  is  a  truly 
American  mo<lel,  in  which  the  standard  English  and  continental  styles 
which  have  serv<*d  as  models  so  long,  are  nearly  lost  sight  of,  and  the 
rtvent  very  imfiortant  contrivances  of  Mr.  Zeutmayer  arc  introduced 
alnic»st  aj4  effectively  as  in  his  superb  Arst  class  stand.  The  base  and 
hollow  upright  column  are  cast  in  one  piece,  giving  great  lightness  and 
firmness  combine<l.  The  mirrors  and  substage,  together,  swing  around 
the  object,  so  that  it  can  be  readily  kept  in  focus  of  the  illuminating 
appamtuH  at  any  desired  angle;  and  the  bar  can  l>e  s^-ung  ho  as  to  carry 
the  whole  illuminating  apparatus  above  the  stage  for  opaque  objects. 
There  in  a  good  sulistage  which  can  easily  be  removed  entirely  when  de- 
sired. The  stage  is  thin  and  beveknl,  so  that  extreme  obliquity  of 
illumination  can  be  obtained  by  simply  turning  the  stand  or  swinging 
the  mirror.  The  diaphragms  are  mounted  on  the  sub8t:ige,  and  can  be 
brought  up  close  to  the  object-slide  if  desired.  The  coarse  adjustment 
lA  by  a  sliding  tulN\  and  the  fine  adjtiMtment  by  a  screw  and  lever  mov- 
ing the  whi»le  Ixxly  on  a  long  sliding  support  exactly  like  that  of  the 
rack  movement  in  the  common  Jackson  stamls.  The  stage  is  only 
thrt*i*  inches  from  the  table,  and  the  tube  is  correspondingly  short, 
though  oafuible  of  lengthening  by  draw-tube  to  the  standani  length. 
The  whole  stand  is  a  marvel  of  neatness,  compactness,  stability,  and  con- 
veiiienct*.  At  the  request  of  the  writer,  a  stand  has  been  made  with  a 
siHM'iiilly  adapted  achromatic  condenser  and  with  a  thin  concentrically 
revolving  stage  like  the  diatom  stage  of  the  maker's  **  centennial'*  stand, 
which  is  worthy  of  being  fumishf*d  with  the  highest  class  objectives  and 
i*  cafiable  of  doing  almost  anything  that  the  most  e]alK)rate  stands 
can  do. 

Practical  MiCRoscorr. —  Rev.  £.  C.  Uollt^ti,  an  unsurpassed  lect- 
urer on  the  subject,  has  consented  to  give  instruction  in  microscopy  at 
the  second  session  of  the  summer  school  of  biology,  which  will  be 
o))eiic*d  at  the  Museum  of  the  Peabody  Academy  of  Science,  at  Salem, 
Mass^  on  the  7th  of  July  next.  The  term  lasts  seven  weeks.  A  course 
of  lectures  and  demonstrations  on  Animal  Histology,  will  also  be  given 
by  Mr.  C.  S.  Minot.     The  admission  fee  is  S15.<N>. 

B<»sToN  Microscopical  Society.  —  This  society  held  its  second 
annual  reception  on  Friday  evening,  April  27,  with  a  programme  of  re- 
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marks  by  Prof.  Oliver  Wendell  Holmes,  a  screen  exhibition  of  Polari- 
scope  objects,  by  Rev.  E.  C.  Bolles,  and  an  exhibition  of  objects  under 
about  sixty  microscopes  by  members  of  the  society.  The  society  has 
recently  rented  and  furnished  rooms  at  29  Pemberton  Square,  and  is 
working  with  perseverance  and  increasing  success  to  unite  and  assist 
those,  within  its  reach,  who  are  interested  in  microscopical  study. 


SCIENTIFIC  NEWS. 

—  The  interest  in  geographical  research  continues  to  increase  in 
France  from  year  to  year.  The  Soci^t^  de  Geographie  of  Lyons  has 
published  six  numbers  of  its  Bulletin,  all  full  of  interesting  matter.  A 
handsome  volume  has  just  been  printed  by  this  society  entitled  A  Geo- 
graphical and  Statistical  Study  of  the  Production  and  Commerce  of 
Cocoon  Silk,  by  Leon  Clugnet.  This  memoir  was  crowned  by  the  Greo- 
graphical  Society.  The  president  of  the  society  is  desirous  of  cooperat- 
ing with  geographers  of  foreign  countries  in  popularizing  the  study  of 
geography.  He  proposes  a  place  for  exhibiting  in  public  places  the 
most  important  geographical  statistics  of  any  desired  region  so  that  the 
people  may  read  them  at  all  times,  and  thus  become  familiar  with  them. 
The  first  number  of  the  Bulletin  of  the  Soci^t^  Belg^e  de  Greographie, 
published  at  Brussels,  has  just  appeared.  The  leading  article  by  the 
president.  General  Liagre,  on  Geographical  Science,  is  one  of  great  in- 
terest There  are  seven  articles  with  maps  in  this  number,  and  a  long 
list  of  members  actual,  honorary,  and  corresponding.  The  objects  of  the 
society,  as  laid  down  in  the  Bulletin,  are  exceedingly  comprehensive, 
embracing  every  possible  form  of  geographical  information. 

—  The  first  number  of  the  third  volume  of  Hayden's  Bulletin  of  the 
United  States  Geological  Surveys  of  the  Territories  is  rich  in  articles 
relating  to  the  anthropology  and  archaeology  of  the  West,  as  may  be  seen 
by  the  following  table  of  contents :  A  Calendar  of  the  Dakota  Nation, 
by  Bvt.  Lt.  Col.  Garrick  Mallery,  U.  S.  A.  (Plate  1.)  Researches  in 
the  Kjokkenmoddings  and  Graves  of  a  Former  Population  of  the  Coast  of 
Oregon,  by  Paul  Schumacher.  (Plates  2-8.)  Researches  in  the  Kjok- 
kenmoddings of  a  Former  Population  of  the  Santa  Barbara  Islands  and 
Adjacent  Mainland,  by  Paul  Schumacher.  (Plates  9-22.)  The  Twana 
Indians  of  the  Skokomish  Reservation  in  Washington  Territory,  by  Rev. 
M.  Sells.  (Plates  23-25.)  Notes  on  a  Collection  of  Noctuid  Moths 
made  in  Colorado,  in  1875,  by  Dr.  A.  S.  Packard,  Jr.,  by  Aug.  R.  Grote. 
The  Tineina  of  Colorado,  by  V.  T.  Chambers.  Notes  on  a  Collection 
of  Tineid  Moths  made  in  Colorado,  in  1875,  by  A.  S.  Packard,  Jr.,  by 
V.  T.  Chambers.  On  the  Distribution  of  Tineina  in  Colorado,  by  V. 
T.  Chambers.  New  Entomostraca  from  Colorado,  by  V.  T.  Chambers. 
On  a  New  Cave  Fauna  in  Utah,  by  A.  S.  Packard,  Jr.,  M.  D.  Descrip- 
tion of  New  Phyllopod  Crustacea  from  the  West,  by  A.  8.  Packard^ 
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.Ir.,  M.   D.     Od  some  Artetian  Borings  along  the  Line  of  the  Union 
Pacilic  liailroad  in  Wyoming  Territory,  by  F.  V.  Ilayden.     (Plate  26.) 

—  One  of  the  best  orgaiiize<l  and  probably  the  most  active  geological 
surveys  in  Europe  is  the  Imperial  Geological  Institute  at  Vienna. 
From  retx'iit  letters  received  from  Count  Marschall  by  Professor  F.  V. 
llaydeii  we  glean  tlie  following  items  of  interest:  During  1876  great 
progress  was  made  in  the  field  operations  in  Austria  and  Bohemia,  as 
well  aik  in  Southern  Tyrol,  Eastern  Galicia,  the  southernmost  region 
i>f  till'  Car|Mithian  Mountains  of  (talicia,  and  in  the  Triassic  and  Jurassic 
ri'gions  of  the  eastern  Alps.  Diflerent  members  of  the  survey  have 
nmcle  excurMions  to  Denmark,  Sweden,  Northern  Italy,  Southern  Russia 
(Oth-shu).  Sicily,  Kuro|)ean  Turkey,  and  Greece  and  Egypt,  aided  by 
Hul»idi(s  from  the  government,  which  has  most  lil)erally  encouraged  the 
i-(>m|i:initive  i^tudy  of  the  geology  of  its  own  empire,  by  researches  in 
other  lunds. 

—  The  Army  Signal  Office  has  for  some  time  |uist  biH;n  publbhing  a 
Monthly  AVeather  Keview,  in  which  are  colliH:te<l  together  many  facts 
rtOatiiig  to  the  climate  of  the  Unite<l  Static  which  have  a  direct  bearing 
ii|M)n  the  distribution  of  animal  and  vegetable  life.  We  purpose  from 
month  to  month  to  extract  some  of  the  interesting  items  given  in  this 
r«'virw,  but  must  refer  our  readers  for  full  information  to  the  original 
which  iri  publihhe<l  about  the  middle  of  each  month,  and  quite  freely  dis- 
tril»ut«'d  by  the  AVeuthcr  Bureau  at  Washington. 

During  March,  twelve  areas  of  high  pressure  and  twelve  of  low 
have  pUHseil  over  the  country ;  all  of  the  latter  were  accompanied  by  rain, 
and  most  of  them  by  high  winds ;  the  most  severe  storm  of  the  month  was 
that  which  In^gan  on  the  21st,  west  of  the  Missouri  Uiver,  and  disap- 
(>eared  on  the  .'Uht,  eaitt  of  Newfoundland.  The  month  has  been  warmer 
than  u»uul  throughout  the  Atlantic  and  Pacific  States,  but  was  slightly 
cooler  in  the  Sl  I^wrenci^  Valley,  the  I^ke  region,  Ohio,  and  the  north 
we^t.  A  large  excess  of  rain  and  snow  fell  in  the  lower  Lake  region, 
the  St.  I^iwreuce  Valley  and  New  England,  as  compare<l  with  the  aver- 
age for  many  years;  a  deficiency  waM  re|>orted  from  the  western  Gulf 
States,  and  the  northwest.  The  tem|)erature  of  the  water  is  observed  in 
tiuiiieruiis  rivers  and  harbors,  and  ap|>earH  to  have  been  quite  generally 
lower  than  in  March  of  last  year  for  the  Mississippi  and  its  tributaries, 
but  higher  along  the  middle  and  east  Atlantic  coasts.  The  chapter  on 
Miscellaneous  Phenomena  contains  a  large  number  of  zoological  and 
lK)tauical  notes  relating  to  the  advent  of  Kpring  and  the  birds  and  insects 
of  the  season.  The  migrations  of  birds  are  carefully  reported;  grasa- 
hop|K*rs  an*  re|K>rted  a**  destructive  in  Texas,  hatching  in  Florida,  and 
U'giiiniiig  to  hatch  in  Ohio  and  Kansas. 

—  Brehm's  well-known  lliierleben,  a  large,  beautifully  illustrated 
fHipular  work  on  animals,  which  for  many  years  has  been  the  leading 
work  of  the  kind  in  Germany,  is  now  passing  through  a  new  edition, 
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enlarged,  with  numerous  full-page  illustrations  and  exquisite  wood-cuts 
drawn  by  Kretschmer,  Miitzel,  and  Schmidt.  The  work  is  to  be  pub- 
lished in  from  forty  to  forty-five  parts,  of  which  ten  have  been  received 
in  this  country,  a  part  being  issued  every  week  or  fortnight.  The  work 
has  received  the  notice  and  praise  of  Darwin,  Cams,  Dr.  Petermann, 
Von  Tschudi,  and  Dr.  Rohlfs.  The  subscription  price  in  Grermany  is 
one  mark  (or  about  twenty-five  cents).  The  agents  for  the  United 
States  are  B.  Westermann  &  Co.,  524  Broadway,  New  York. 


PROCEEDINGS  OF  SOCIETIES. 

National  Academy  op  Sciences.  Washington,  April  17—20. — 
The  following  new  members  were  elected :  Elliott  Coues,  U.  S.  A., 
Washington,  D.  C. ;  J.  W.  Draper,  New  York ;  Henry  Draper,  New 
York  ;  S.  H.  Scudder,  Cambridge,  Mass. ;  C.  S.  Peirce,  Cambridge,  Mass. 
Following  arc  the  titles  of  the  papers  on  natural  science:  On  the 
Young  Stages  of  some  Osseous  Fishes,  the  Results  of  Deep-Sea  Dredg- 
ings,  by  Alexander  Agassiz  ;  On  Critical  Periods  in  the  History  of 
the  Earth,  and  their  Relations  to  Evolution,  and  on  the  Quartemary  at 
such  a  Period ;  On  the  Structure  of  the  Crystalline  Lens  and  its  Rela- 
tive Periscopism,  by  Joseph  Le  Conte ;  On  the  Structure  of  the  Henry 
Mountains,  by  G.  K.  Gilbert ;  On  the  Public  Domain,  by  J.  W.  Pow- 
ell ;  Remarks  on  some  Artesian  Wells  along  the  Line  of  the  Union 
Pacific  Railroad  in  Wyoming  Territory,  by  F.  V.  Hayden. 

American  Philosophical  Society.  Philadelphia,  January  5, 
1877.  —  Mr.  Britton  exhibited  specimens  of  artificial  fuel  manu&ctured 
from  the  peat-bogs  near  Syracuse,  New  York,  and  remarked  its  resem- 
blance to  the  lignite  of  southwest  Arkansas.  Professor  Lesley  read  char- 
acteristic portions  of  a  paper  by  Mr.  Lesquereux,  introductory  to  the 
Flora  of  the  Carboniferous  of  North  America,  now  in  preparation  for 
the  Report  of  Progress  of  the  Second  Geological  Survey  of  Pennsylvania. 

January  19,  1877.  —  Professor  Lesley  presented  a  paper  on  the  first 
systematic  collection  and  discussion  of  the  Venango  Company  Oil  Wells 
of  Western  Pensylvania,  by  £.  S.  Nettleton,  C.  E.  General  Kane  read 
a  description  of  his  recent  explorations  in  Coahuila,  exhibiting  photo- 
graphs of  Mexicans  and  describing  the  migrations  of  Indians. 

February  2,  1 877.  —  Professor  Cope  exhibited  some  fragmentary  cra- 
nia of  Dinosauria  from  the  Judith  River  beds  of  Montana,  and  described 
their  structural  and  systematic  characters.  He  also  read  a  paper  en- 
titled A  Continuation  of  Researches  among  the  Batrachia  of  the  Coal 
Measures  of  Ohio. 

February  10,  1877.  —  The  secretary  read  a  paper  by  Alexander  £• 
Outerbridge,  Jr.,  on  the  Wonderful  Divisibility  of  Metallic  Grold.  Pro- 
fessor Lesley  read  a  communication  entitled,  A  Measured  Section  of  the 
Palseozoic  Rocks  of  Central  Pennsylvania  from  the  Top  of  the  Alle- 
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ghauy  Kiver  Coal  Series  (on  the  Broad  Top)  down  to  the  Trenton  Lime* 
stone  in  the  Lower  or  Cambro-Silnrian  System,  by  Chas.  A.  Ashburner. 
(vt*neral  Kane  resumed  the  reading  of  his  paper  on  the  ethnological 
movements  taking  place  in  Northern  Mexico.  Professor  Cope  exhibited 
and  described  fragments  of  the  fossilized  skeleton  of  a  gigantic  Dino- 
saurian,  found  by  Prof.  J.  S.  Newberry,  in  Painted  Caiion  in  southeastern 
Ttah,  when  acting  as  geologist  to  the  expedition  across  New  Mexico  to 
the  •!  unction  of  the  Green  and  Grand  rivers  under  Captain  McComb, 
r.  S.  A.  This  fossil  was  derived  from  supposed  Triassic  beds,  and  was 
named  Dytiroph€tut  ri^tmala.  Professor  Co|)e  exhibited  drawings  of 
su(>pose4l  Indian  sculptures  in  the  form  of  a  dial  or  zodiac,  said  to  have 
Ihm'ii  HNHMitly  discovered  near  Davenport,  Iowa,  in  an  Indian  mound. 

March  2,  1H77.  —  Professor  Cope  exhibited  the  fossil  skeletons  of  two 
s|>erit's  of  Klasmosminu  from  the  cretaceous  formations  of  the  West. 
One  of  tlH*>e  measuring  thirty-five  feet  in  length,  from  the  Niobrara 
Cretaceous  of  Nebraska,  was  regarded  as  representing  a  new  species  and 
was  called  K  MtrpentinuM.  The  other,  represented  by  seventy-six  ver- 
tebra from  the  Fort  Pierre  group  of  Montana,  was  identified  with  the 
E,  orienUilitn  of  New  Jersey.  Professor  Cope  read  a  description  of  a 
new  form  of  Proboscidian  allied  to  Dinotheriufn  and  Maitadon^  which 
he  calh*il  CffnobasUent  trtnumtigerus, 

Man'h  10,1877. —  Professor  Lesley  communicated  a  paper  entitled 
Notes  on  the  Itesults  of  the  Survey  of  the  Iron  Ore  Beds  of  the  Juniata 
Dititriot  of  the  Geological  Survey  of  Pennsylvania,  by  J.  W.  Dewecs. 
Professor  Cope  exhibited  the  cast  of  the  brain  cavity  of  the  Coryphodon 
elephantopti*  from  the  Wasatch  Eocene  of  New  Mexico,  dorive<l  from  the 
collect iouH  made  by  Lieut.  G.  M.  Wheeler,  U.  S.  A.,  and  descril>ed  its 
chararti*rs,  which  led  him  to  the  conclusion  that  the  Amhiypoda  should 
be  refiTreil  with  the  IhtHOtkeria  to  a  distinct  sub-class  of  the  Mammalia, 
which  he  called  the  Proiencephaia,  He  stated  that  the  brains  of  the 
following  genera  conformed  to  this  type:  Coryphodon,  Uintatherium, 
Oxy€tna^  Arctocyon. 

April  (>,  1877.  —  The  secretary  communicated  for  Dr.  1).  G.  Brinton 
a  pa|>or  on  the  Timucua  Language,  by  Albert  S.  Gatscliet.  The  sec- 
retary TviuX  a  communication  from  Mr.  C.  K.  Hall  describing  the  late 
disouvf^rioH  of  Euryptenu  in  northwestern  Pennsylvania  by  Messrs. 
Carll  and  Mansfield. 

April  20,  1877.  —  Mr.  Britlon  read  a  paper  on  the  value  of  pressed 
peat  as  an  article  of  fuel.  Professor  Frazer  presented  a  pa|>er  on  the 
cauM*  of  the  northwest  dip  of  the  Mesozoic  rocks  in  Eastern  Pennsyl- 
vania, an<l  on  the  origin  of  the  magnetic  and  specular  iron  ore  banks  in 
the  Mi'Hozoic  and  Azoic  rocks  of  the  same  region. 

May  4.  1877.  —  Professor  Cope  read  a  paper  on  the  structure  of  the 
brain  in  J^rocamduM  as  derived  from  a  cast  of  the  cavity  of  a  skull  ob- 
tained  by  himself  near  Santa  F^,  while  on  Lieut.  G.  M.  Wheeler's 
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survejing  expedition.  He  also  rea£k  a  paper  entitled  A  Synopsis  of 
the  cold  blooded  Vertebrata  obtained  by  Prof.  Jas.  Orton  in  Peru, 
during  the  explorations  of  1876-77.  A  number  of  species  were  de- 
scribed from  the  high  valleys  of  the  Andes,  from  10,000  to  14,500  feet 
altitude. 


SCIENTIFIC   SERIALS.^ 

Monthly  Microscopical  Journal.  —  April.  Additional  Note  on 
the  Identity  of  Nauicula  crassinervis,  Frustulia  saxaniai^  and  JVi  rhom- 
boides,  by  W.  H.  Dallinger.  The  Exhibitor ;  a  novel  Apparatus  for 
showing  Diatoms,  etc.,  by  S.  G.  Osborne.  On  the  Phytoptus  of  the 
Vine,  by  G.  Briosi.  A  Mode  of  altering  the  Focus  of  a  Microscope 
without  altering  the  Position  of  either  the  Objective  or  the  Object,  by 
M.  Gori. 

The  Geological  Magazine.  —  April.  What  is  a  Brachiopod  ?  by 
T.  Davidson.  Notes  on  the  Geology  of  the  Lebanon,  by  E.  R.  Lewis. 
Ettinshausen's  Theory  of  Development  of  Vegetation  on  the  EUirth. 

Annales  dks  Sciences  Naturelles.  —  February  15lh.  Anatomie 
de  la  Moule  commune  {Mytilut  ediUts),  par  A.  Sabatier.    (Nine  Plates.) 

Annals  and  Magazine  of  Natural  History.  —  April.  On  the 
Distribution  of  Birds  in  North  Russia,  by  J.  A.  H.  Brown.  Descrip- 
tion of  some  Sponges  obtained  during  a  Cruise  of  the  Steam  Yacht 
*'  Argo  "  in  the  Caribbean  and  Neighboring  Seas,  by  T.  Higgin.  Her- 
maphroditism in  the  parasitic  Isopoda,  Further  Remarks  on  Mr.  BuUar's 
Papers  on  the  above  subject,  by  H.  N.  Moseley. 

Arciiiv  fur  Naturgesciiichte.  —  Jahrgang  43,  Heft  1.  Ueber 
den  Bau  des  Bojanus'  scben  Organes  der  Teichmuschel,  von  H.  A. 
Griesbach.     Ueber  das  Eierlegen  einiger  Locustiden,  von  Dr.  Bertkau. 

Popular  Science  Review.  —  London,  April.  Evidences  of  the 
Age  of  Ice,  by  II.  Woodward.  On  the  Desmids  and  Diatoms  simple 
Cells,  by  G.  C.  Wallich.  The  Norwegian  Lemming  and  its  Migrations, 
by  W.  D.  Crotch.  The  Alkaline  and  Boracic  Lakes  of  California,  by 
J.  A.  Phillips. 

Appalachia.  —  March.  Geology  of  the  White  Mountains  (with 
Map  of  the  White  Mountain  District,  showing  Locations  of  specimens 
and  contour  Lines  for  each  500  feet  above  the  sea),  by  C.  H.  Hitch- 
cock. Carter  Dome  and  Vicinity,  by  W.  G.  Nowell.  Distant  Points 
visible  from  Mount  Washington,  by  W.  H.  Pickering.  Application  of 
Photography  to  Mountain  Surveys,  by  J.  B.  Henck,  Jr.  The  Flower- 
ing Plants  of  the  White  Mountains,  by  J.  H.  Huntington.      , 

The  Geographical  Magazine.  —  April.  The  Arctic  Sledge  Joar- 
nals  (Map).  Chile.  The  River  Purus  in  its  Commercial  and  Geograph- 
ical Relations  to  the  Valley  of  the  Madeira  (with  Map  of  Purus  and 
Madeira  Rivers),  by  E.  G.  Ruvensteiu.     Indian  Marine  Surveys. 

^  The  at  tides  enamerate<l  under  this  liead  will  be  for  the  most  part  selected. 
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NOTKS  ON  TIIK  AGK  AND  THE  STRUCTURK  OF  TIIK 
SK\  KKAL  MOl'NTAIN  AXES  IN  THE  NEIGHBORHOOD 
or  (  LMHERLAND  (;AP. 

BY    N.    8.   8IIALF.R. 

TiiK  (lo^niaof  Do  Hoauiiiont  us  to  the  parallelism  of  mountain 
cliaius  of  the  sauK*  age  has  not  lost  its  etTeot  on  the  minds  of 
gtN)lii^ir.ts.  The  excelling  ability  and  untiring  jK^rsistency  with 
whioh  its  fallacies  were  urged  has  made  it  necessary  to  do  more 
than  refute  them.  Every  instance  of  distinct  contradiction 
should  l»e  well  attended  to  and  brought  to  the  attention  of  natu- 
ralists. Having  been  trained  in  the  thei»ry  of  De  Beaumont,  I 
confess  to  having  held  t^)  some  remnant  of  faith  in  his  views  until 
I  Ix'giiu  my  studies  on  the  Appalachian  system  of  mountiiins. 
Ilaxing  examined  this  system  in  a  preliminary  way,  throughout 
it.^  extension  from  (lasp^  to  Georgia,  I  am  convinced  that  as  far 
:is  we  can  base  our  conclusions  on  the  structure  of  one  mountain 
system,  it  would  be  nearer  the  truth  to  say  that  mountain  sys- 
tems are  mon^  likely  to  be  the  product  of  {)arallel  upheavals 
occurring  in  successive  geological  periods  than  of  single  epochs 
of  elevation. 

Some  years  iigo  I  called  attention  to  the  fact  that  the  Ciui'in- 
nati  axis  was  an  outlier  of  the  Appalachian  system,  and  that  it 
wiis  forme<l,  in  part  at  least,  as  far  back  as  the  calciform  sand 
HK'k  of  the  Tpper  Cambrian  period  ;  also  that  the  syenite 
axis  on  which  Richmond,  Virginia,  now  stands  was  uplifted  after 
tlie  g4Mieral  elevation  of  the  Alleghanies  had  taken  place,'  since 
the  formation  of  the  Richmond  coal-basin,  and  therefore  must 
bi*  referred  to  a  time  subseijuent  to  the  Trias  if  not  to  the  Lias. 
The  Blue  Ridgo  was  certainly  elevated,  at  least  in  part,  before 

1  I  hATc  tinoe  foand  thmt  the  parallelum  of  the  Ciorinnaii  axi«  with  the  AppA- 
Uchian  Av*teni  had  hccn  prcriouftlj  noticed  bj  I'rof.  J.  M.  SaflTurd,  State  GeoIogUtof 
Tfnncsice. 
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the  formation  of  the  Appalachian  coal-field,  so  that  the  east  and 
west  section,  from  the  Mississippi  River  to  the  sea  across  the 
Appalachian  mountain  system,  gives  us  evidence  of  four  distinct 
periods  of  elevation,  the  separation  of  which  is  recognizable  on 
even  a  cursory  inspection.  I  was  not  prepared,  however,  to  find 
the  additional  evidence  of  the  succession  of  elevations  which  has 
been  given  me  by  the  study  of  the  region  lying  between  the 
Unaka  Mountains  of  North  Carolina  and  Central  Kentucky. 
The  work  of  the  Kentucky  Geological  Survey  in  connection  with 
the  Harvard  Summer  School  of  Geology  ranged  during  the  last 
two  summers  over  this  area.  As  the  results  of  this  exploration 
must  wait,  it  may  be,  some  years  before  publication,  I  shall  sum- 
marize some  of  the  most  important  points  that  bear  on  this  ques- 
tion. 

The  geologist  who  is  accustomed  to  the  aspect  of  the  Alle- 
ghanies  in  Pennsylvania  will  be  struck  with  the  change  in  the 
appearance  of  their  continuation  in  East  Tennessee.  In  place  of 
the  long-drawn  symmetrical  arches  of  the  Pennsylvania  section, 
we  have  here  in  East  Tennessee  a  great  irregular  table-land 
crossed  from  north  to  south  by  narrow  wall-like  ridges,  which 
have,  in  some  cases,  a  length  of  over  one  hundred  miles.  A  close 
study  of  the  country  shows  that  these  ridges  are  in  most  cases 
the  more  or  less  retreated  walls  of  fault  lines,  which  have  a  sin- 
gular directness  in  their  course  and  uniformity  in  the  depth  of 
their  throw. 

The  increase  in  the  amount  of  faulting  that  took  place  in  the 
formation  of  the  Alleghany  Mountains  south  of  Pennsylvania 
becomes  perceptible  as  we  pass  the  Potomac  River.  In  the 
mountainous  regions  of  Virginia,  along  the  waters  of  the  soath 
fork  of  that  river,  it  begins  to  mark  itself  on  the  topography,  and 
.the  change  continually  increases  as  we  pass  toward  East  Ten- 
nessee. Although  still  much  in  doubt  as  to  the  nature  of  the 
influences  which  liave  brought  about  this  change,  I  venture  to 
suggest  the  following  explanation,  which  seems  in  a  measure  to 
satisfy  the  conditions  of  the  problem. 

On  looking  at  the  sections  exposed  in  Southwestern  Virginia 
and  Eastern  Tennessee,  it  will  be  seen  that  there  are  two  classes 
of  ridges  found  in  this  district :  one  formed  by  faults  and  the 
other  by  escarpments  of  the  retreating  crest  of  the  anticlinals.  It 
will  be  seen  that  the  fault  ridges  have  been  formed  on  either 
side  of  the  anticlinal  ridges,  though  there  is  but  one  considerable 
ridge  formed  in  this  manner  on  the  western  side,  while  there 
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are  three  or  more  on  the  eastern  side.  After  a  good  deal  of 
consideration  of  these  peculiar  features,  I  have  come  to  the  con- 
clusion that  this  change  of  the  structure  on  the  southward  ex- 
t4>nsion  of  the  Alleghanies  can  best  be  accounted  for  by  assuming 
the  following  conditions :  First.  That  in  place  of  the  relatively 
narrow  ridges  of  the  Pennsylvania  district,  the  uplifts  which 
occurred  hero  took  the  shape  of  one  or  more  very  broad  anti- 
clinaLs  having  a  transverse  width  of  sixty  miles  or  more.  Second. 
Tlmt  each  of  these  anticlinal  axes  was  fractured  by  faults  along 
several  lines  for  its  whole  length,  the  result  being  to  tumble  the 
fisfture<l  strata  over  each  other,  leaving  only  the  central  part  of 
the  anticlinal  still  complete.  Tliird.  That  the  more  massive  the 
Hlue  Kidge  to  the  eastward  becomes,  the  more  intense  do  we  find 
this  faulting  action,  on  the  east  showing  some  relation  between 
this  faulting  and  the  mass  of  the  old  mountains.  I  have  long 
been  of  the  opinion  that  the  faulting  in  any  mountain  region  be- 
comes greater  as  the  anticlinals  widen  or  tend  to  take  on  some 
of  the  characters  of  the  Alpine  **  massifs.**  It  is  not  difficult  to 
imagine  a  reason  for  this  general  occurrence  of  faults  in  broad 
folds  of  mountain  masses  ;  a  small  fold  may  have  some  sustaining 
[>ower  to  its  arch,  and  can  await  the  gradual  movement  of  strata 
to  fill  up  its  suddenly  formed  cavities.  A  broad  fold  will  neces- 
sarily be  weaker ;  the  creeping  of  the  strata  into  positions  fitted 
to  sustain  the  uplifted  ridge  may  not  be  quick  enough  to  keep 
furn>ws  from  forming,  as  they  have  formed  in  this  Tennessee 
district. 

It  is  not  so  easy  to  perceive  a  reason  for  the  greater  width  of 
the  anticlinals  in  this  part  of  the  Appalachian  chain.  There 
are,  however,  good  mechanical  reasons  why  the  width  of  the 
ridges  and  furrows  which  make  up  a  mountain  range  should  have 
a  width  proportionate  to  the  depth  of  the  strata  involved  in  the 
movement.  An  illustrative  experiipent  showing  the  principle  that 
determines  this  is  easily  made  by  taking  a  number  of  sheets  of 
heavy  paper  and  compressing  them  from  the  sides.  The  more  sheets 
we  affect  by  the  pressure,  the  broader  the  resulting  folds  will  be. 

In  any  region  where  successive  mountain  upheavals  have  taken 
place,  as  in  the  Alps,  there  is  often  evidence  going  to  show  that 
the  lateral  force  operated  at  first  to  disturb  the  more  superficial 
beds,  and  then  in  succession  the  deeper  ones  became  affected.  It 
is  this,  I  believe,  that  gives  us  the  Swiss  ma$B\fe  plan  of 
mountain-building.  I  conceive  that  in  the  Alpine  region  there 
was  first  a  set  of  folds  after  the  essential  plan  of  the  Jura  Mount- 
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ains,  then  at  a  succeeding  time  there  was  an  npheayal  that  affected 
a  deeper  set  of  beds  and  formed  far  wider  folds,  on  which  the 
earlier  uplifts  were  upborne  as  the  lesser  waves  of  the  sea  upon 
the  greater  ridges.  At  the  same  time  the  broader  folds  were 
much  faulted,  so  that  the  whole  mass  became  exceedingly  compli- 
cated in  its  structure.  The  Appalachian  system,  in  its  ex- 
tremely varied  yet  comparatively  simple  conditions,  presents  as 
with  a  number  of  peculiar  connections  and  separations  of  these 
two  classes  of  folds.  The  Cincinnati  axb,  for  instance,  is  a  sam- 
ple of  the  broad  fold  of  the  simplest  character.  This  fold  seems 
to  have  been  lifted  with  extreme  slowness,  and  has  a  height  of  only 
a  few  hundred  feet,  being  certainly  not  over  fifteen  hundred  feet 
in  height  at  any  part  measured  from  the  bottom  of  the  83rnclinai 
to  the  top  of  the  ridge.  But  notwithstanding  the  slow  formation 
and  moderate  elevation  of  this  fold  it  has  been  somewhat  affected 
by  faulting  in  a  direction  transverse  to  its  axis  ;  these  faults  are, 
however,  relatively  very  small.  It  seems  to  me  that  the  Elast  Ten- 
nessee region  has  had  its  form  given  by  an  effort  to  produce  very 
broad  and  long  anticlinals  somewhat  on  the  Cincinnati  model, 
but  of  far  greater  height.  One  of  these  ridges,  the  Cumberland 
anticlinal,  if  it  had  retained  its  form,  would  have  had  a  length  ex- 
ceeding one  hundred  and  fifty  miles,  a  width  of  sixty  miles,  and  a 
height  exceeding  twelve  thousand  feet.  The  parallel  faults  re- 
duced its  height  to  less  than  half  this  height,  and  left  an  indistinct 
central  anticlinal  and  a  set  of  parallel  fault  mountains,  one  on  the 
west,  and  four  or  more  on  its  eastern  side.  According  to  the  theory 
of  De  Beaumont  these  several  mountain  ridges,  the  central  an- 
ticlinal and  its.  several  parallel  monoclinal  or  fault-mountains, 
should  have  been  of  the  same  age,  the  product  of  a  single  cat- 
aclysm. The  evidence,  however,  has  led  myself  and  my  assist- 
ants of  the  Summer  School  of  Geology  and  the  Kentucky  Survey, 
who  have  studied  this  country,  to  a  very  different  conclusion.  We 
have  been  forced  to  the  conviction  that  the  central  anticlinal 
is  of  relatively  ancient  age,  dating  back  primarily  to  a  time 
soon  after  the  expiration  of  the  carboniferous  time,  while  the 
other  monoclinal  mountains  have  been  more  or  less  graduidly 
formed,  some  having  been  uplifted  at  a  geologically  very  recent 
date.  This  succession  has  been  determined  by  the  only  means  we 
have  of  fixing  the  age  of  neighboring  parallel  faults  in  a  r^ion 
of  this  description,  namely,  by  comparing  the  rate  of  the  escarp- 
ments formed  by  the  several  fractures.  The  central  escarpments, 
as  will  be  seen  from  the  accompanying  figure,  there  ooTering  the 
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aiitiolinaU  have  gone  bock  aa  much  aa  six  or  eight  miles  from  the 
top  of  the  aroli,  while  tiie  hitoral  escarpment  of  Pine  Mountain 
h:iH  not  n>tn*ate<l  more  than  half  a  mile  from  its  original  place. 
After  making  all  due  allowance  for  {XMisible  differences  in  ero- 
sirtn  nitc  of  the  two  forces,  it  will  be  impossible  to  believe  that 
erosion  has  act^ni  on  these  two  faces  for  equal  lengths  of  time. 
There  (*an  l>e  no  doubt  left  in  the  mind  of  any  one  who  studies 
tht'S4»  eH^*arpnients  and  Sjitisfies  himself  of  their  relation  to  the 
genii >^y  of  the  neighboring  districts,  that  their  outcrops  were 
made  at  |H*rio<ls  widely  remote  from  each  other. 

If  there  should  be  any  need  of  accumulating   proofs   on  this 
point,  they  could  be  found  in  a  number  of  other  circumstances 
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connected  with  Uiem.  The  Pine  Mountain  fa^ult^  for  instance,  is 
ehaniet4*rized  by  a  wonderfully  rectilinear  front,  being  hardly 
swerv<Hl  fn>ni  a  straight  line  in  fifty  miles  of  its  length.  Through- 
out this  distance  the  fault  that  made  the  escarpment  is  hardly 
half  a  mile  from  the  summit  of* the  crest.  The  Cumberland 
Mountiiin,  which  is  an  anticlinal  escarpment,  is  an  exceedingly 
irregubr  line,  often  departing  as  much  as  a  mile  from  a  direct 
course,  and  cut  through  and  through  at  many  points  by  streams. 
Tiiese  irregularities  in  the  one  case  and  the  regularity  in  the  other 
attest  the  difference  iu  the  age  of  the  two  escarpments.  There 
is  still  other  evidence,  the  nature  of  which,  however,  it  is  not 
easy  to  make  plain  in  a  few  words.  This  evidence  may  be 
brietlv  stated  as  follows :  The  streams  on  the  west  which  head 
against  the  Pine  Mountain  are  generally  characterixed  by  a 
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singularly  low  rate  of  fall ;  in  several  cases  they  run  for  miles 
without  the  least  contact  with  their  bed  rocks,  in  fact  with  many 
feet  of  alluvial  strata  between  their  beds  and  the  rock  in  which 
their  troughs  are  excavated.     I  have  been  unable  to  explain 
this  peculiarity  save  on  the  supposition  that  the  district  through 
which  these  streams  course  has  been  somewhat  lowered  by  the 
movements  which  formed  the  Pine  Mountain  fault.     If  this  be 
really  the  case,  then  we  are  compelled  to  suppose  that  the  later 
movements  of  this  dislocation  —  if  the  dislocation  has  indeed  been, 
as  I  am  disposed  to  believe,  the  product  of  a  series  of  movements, 
—  must  have  taken  place  after  the  drainage  of  this  country  had 
been  entirely  established,  when  each  crest  ran  on  its  present  line. 
I  am  led  to  the  opinion,  all  the  evidence  being  taken  into  ac- 
count, only  a  part  of  which  I  can  discuss  here,  that  the  escarp- 
ment of  the  Pine  Mountain  fault  is  now  retreating  from  the  line 
of  breakage  at  the  rate  of  not  less  than  one  foot  in  one  hundred 
years.     The  rocks  comprising  the  abrupt  declivity  are  of  a  gen- 
erally perishable  nature  and  wear  out  readily  under  the  action 
of  frost  and  rain.     This  rate  of  retreat  would  give  an  age  of 
not  over  five  hundred  thousand  to  one  million   and    a  half   of 
years  as  the  time  that  has  elapsed  since  the  formation  of  this 
fault.     I  am  quite  well  satisfied  that  this  estimate  for  the  an- 
tiquity of  the  Pine  Mountain  fault  is  far  within  the  truth,  that 
it  is  in  fact  the  result  of  disturbances  which  came  in  the  time 
of  the  later  Tertiaries. 

I  hope  to  elaborate  these  observations  on  t^e  conditions  of  the 
Alleghany  system  in  the  Memoirs  of  the  Kentucky  Geological 
Survey  ;  at  present  it  is  only  possible  to  set  forth  the  evidence  in 
the  briefest  manner,  with  the  special  aim  of  calling  the  attention 
of  students  of  physical  geology  to  the  evidences  of  recent  action 
in  the  mountain-building  forces  in  this  part  of  the  Appalachian 
district.  I  am  confident  that,  more  than  any  other  mountain  ac- 
tion known  to  me,  they  tend  f o  show  that  the  strains  which  are  re- 
lieved by  mountain  folds  and  faults  are,  in  certain  cases  at  least, 
continuous  actions  leading  from  time  to  time  to  movements  that 
afford  relief  thereto.  No  one  can  study  the  structure  of  the  section 
between  the  eastern  face  of  the  North  Carolina  mountains  and  the 
western  side  of  the  Cincinnati  axis  without  being  driven  to  the 
hypothesis  that  in  a  geological  sense  the  mountains  contained 
therein  have  been  in  a  process  of  continuous  formation  since  the 
beginning  of  the  lowermost  Cambrian  deposits.  Perhaps  leas 
distinctly  shown,  but  it  seems  to  me  quite  clear,  is  the  evidence 
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that  the  relief  of  these  mountain-building  barriers  has  been 
found  in  two  ways :  First,  by  the  folding  of  the  earth  into  ridges 
and  valleys,  or  synclinals  and  anticlinals ;  second,  by  the  forming 
of  faults  which  are  the  product  of  the  rupturing  of  the  folds,  and 
must  be  ro^unlod  as  resulting  from  the  failure  of  the  lower  lying 
rooks  to  follow  and  support  the  more  superficial  beds  in  their  up- 
heaval. This  failure  may  have  been  in  part  caused  by  the  exceed- 
ing width  of  the  upthrown  ridge,  which  could  not  maintain  itself  ^ 
until  the  deeper  be<is  could  adjust  themselves  to  support  it. 

Wlu-ii  wo  consider  the  numerous  cases  in  this  district  where 
the  dniinii^e  cnwses  faults  of  many  thousand  feet  of  throw,  wc  are 
driven  to  the  Ivlief  that  whole  geological  periods  have  been  re- 
quired for  the  movements  involved  in  their  formation.     I  am  in- 
clinetl  to  bi'lieve,  however,  that  while  the  greater  part  of  these 
dislocsitions  have  been  made  slowly,  some  of  them  have  been 
formed  with  a  great  suddenness,  and  attended  by  movements  of 
extreme  violence.     Besides  the  faults  traversed  by  streams  whose 
courses  have  not  been  turned  or  interrupted  by  these  gigantic  dis- 
locations  there  are  others   which   exhibit  unequivocal  evidence 
of  violent  movement  in  their   formation.     These  evidences  are 
various  in  their  nature,  but  they  are  most  conspicuous  in  the 
shattering  of  the  walls  on  either  side  of  the  fault.     The  best  in- 
stance of  this  sort  of  disturbance  is  found  about  the  fault  which 
{Hisses  through  Cumberland  Gap,  and   by  the  weakness  it  has 
given  to  the  rocks  has  brought  about  the  formation  of  this  mount- 
ain pjiss.     This  remarkable  fault  .is  marked  by  the  presence  of  a 
belt  of  ro<*k  fiftv  feet  or  more  in  width,  which  has  been  fractured 
into  a  briKxria  bv  the  violence  of  the  movements  which  have  at- 
tended  its  formation.     The  breccia  is  cemented  by  an  infiltratiop 
of  iron  derived  from  the  adjacent  carboniferous  series  of  rocks. 
A  careful  study  of  this  breccia  has  convinced  me  that  the  fault 
is  the  product  of  many  successive  movements,  though  each  of 
them  must  have  been  attended  by  a  certain  beating  of  the  walla 
against  each  other.     This  fault,  it  should  be  noticed,  is  trans- 
verse to  the  direction  of  the  great  faults  in  this  system  of  moun- 
tains, and  is  limited  to  the  Cumberland  synclinal,  extending  from 
a  little  beyond  Cumberland  Gap  on  the  east  to  the  gap  in  the 
Pine  Mountain  at  Pineville.    It  differs  also  from  the  great  parallel 
northeast  and  southwest  faults  which  we  find  at  Clinch  Mount- 
ain, Mound  Hill,  and  other  points,  in  the  irregularity  of  its  throw, 
which  differs  not  only  in  amount  but  in  direction  in  a  curiously 
irregular  way.    I  believe  that  it  owes  its  formation  to  the  com- 
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pression  strains  which  take  place  in  the  synclinal  fold  of  the 
Cumberland.  It  is  readily  to  be  perceived  that  the  natare  of  the 
strains  developed  by  the  synclinal  folds  must  vary  greatly  from 
those  which  are  formed  beneath  the  anticlinals  of  a  mountain 
district. 

I  only  propose  to  call  attention  to  the  great  problems  in  struct- 
ural geology  which  this  region  presents  to  us,  with  a  view  of  in- 
teresting our  students  of  dynamic  geology  in  their  solution. 
More  extended  discussions  of  these  questions  will  be  given  in  the 
forthcoming  volumes  of  the  Memoirs  of  the  Kentucky  Geological 

Survey. 

» 

THE  STUDY  OF  ZOOLOGY  IN  GERMANY. 

BY  CHARLES   SEDGWICK   MINOT. 
II.   THE  METHODS   USED   IN   HISTOLOGY  AND   EMBRYOLOGY. 

The  use  of  the  microscope  goes  hand  in  hand  with  the  'work  of 
zoologists  in  Germany,  and  it  is  there  that  we  find  the  great- 
est number  of  means  employed  to  render  the  objects  suitable  for 
examination.  I  have  frequently  heard  American  zoologists  ex- 
press a  slight  distrust  of  histological  methods,  —  well  founded, 
perhaps ;  it  ought  not  to  lead  to  the  rejection  of  the  benefits  to 
be  obtained  from  using  them,  but  merely  to  greater  caution  in 
employing  them. 

It  is  well  known  that  animal  tissues  and  organs  consist  of  cells 
of  various  kinds,  variously  grouped  together.  The  forms  which 
these  cells  can  assume  lead  to  the  most  curious  transformations, 
so  that  things  as  different  from  one  another  as  muscular  fibres, 
blood  corpuscles,  and  ganglion  cells  can  be  traced  as  modifica- 
tions of  the  same  primitive  form.  The  work  of  microscopic  an- 
atomists is  to  detect  the  changes  which  the  simple  cells  of 
embryos  undergo  in  the  course  of  their  transformations  into  the 
components  of  the  tissues  of  the  adult,  and  to  investigate  in  de- 
tail the  ^nal  results  of  these  metamorphoses.  It  is  much  to  be 
desired  that  America  should  assist  more  in  this  work,  and  it  is 
with  the  hope  of  stimulating  some  persons  to  do  so  that  this 
article  is  written. 

In  the  tissues  of  the  adult  we  find  the  cells  arranged  in  a  def- 
inite manner,  and  we  have  consequently  to  examine  the  shape 
and  character  of  the  single  cells,  and  then  their  relation  to  one 
another.     Simply  placing  a  small  piece  of  an  organ  underneath 
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the  ini<'nMK.*o|>e  is  licit  suflicient  to  enablo  us  to  do  this^but  ^c  are 
rihli^t^l  ill  every  case  to  subject  the  preparation  to  a  sppcial  treat- 
in(*nt.  The  first  thing  to  be  done  is  to  make  the  object  trans- 
parent enouj^h  to  let  the  light  (Kiss  through  it  to  the  objective, 
which  is  usually  done  by  mounting  it  in  glycerine  or  in  Canada 
baJHani,  l>otli  of  which  substances  have  a  high  index  of  refnietion, 
and  thertffore  when  they  penetrate  tlie  interstices  of  a  tissue  do 
away  with  the  n*fraction  inside  of  it,  so  to  sf^eak ;  for  in  every 
tissue  the  difTen^nt  |>arts  refnict  the  light  so  variously  that  a  ray 
passing  thn»ugh  fn*quently  clianges  its  path,  thus  confusing  the 
fmnl  image  which  n*aclii4  the  observer's  eye.  A  layer  of  pow- 
dered glass  lets  the  light  pass  thn)ugh,  but  nothing  distinct  can 
be  seen  :  if,  however,  the  whole  is  immersed  in  Canada  balsam,  it 
immediately  liecomes  beautifully  transparent,  because  the  balsam 
fills  up  the  spa(*es  between  the  bits  of  glass,  and  since  balsam  and 
glass  refnict  light  to  aliout  the  same  degree  the  mass  becomes 
opti(*ally  nearly  uniform*  and  a  ray  of  light  can  pass  through  it 
withcnit  bt»ing  deviate<l  from  its  course  or  destroying  the  image. 
The  action  on  the  tissues  is  identicid,  —  and  this  should  be  care- 
fully r<Mnemb<»red,  b<*cause  balsam  renders  objects  more  trans- 
parent than  d(M»s  glycc^rine,  so  that  in  some  cases  one  liquid  is 
bett<»r  than  the  other.  It  is  a  sign  of  inexperience  to  assert  that 
balsam  is  lH»tter  than  glyc<»rine,  or  vice  verea^  for  they  are  both 
usi*fuK  but  for  ilifTercnt  puqKwes. 

In  onler  to  ol>serve  the  cells  well  it  is  necessary  not  to  have 
too  many  su|x>rposed  layers  in  the  fiehl  of  view,  but  to  make 
the  objf'ct  as  thin  as  possible.  This  is  usually  accomplished  by 
making  sections.  So  imfmrtant  and  so  useful  arc  such  very  thin 
slices  that  probably  nine  tenths  of  every  histological  collection 
consist  of  them.  The  first  thing,  then>fon%  is  to  acquire  skill  in 
making  sections,  and  the  perfection  reached  will  mainly  decide 
how  far  the  progress  of  the  student  shall  continue.  The  im- 
portance* an<i  benefits  of  making  sections  have  led  to  the  inven- 
tion of  a  great  many  mechanical  contrivances  for  cutting  them. 
One  form  of  cutter  or  micn)tome  well  adapted  to  its  object  was 
described  in  the  April  number  of  the  Natubalist  of  this  year. 
Numerous  other  fonns  have  been  suggested,  but  those  with  which 
I  am  ac(|uainted  all  have  some  defectn.  Free-hand  cutting  still 
remains  absolutely  indispensable.  It  may  be  acquired  by  pa- 
tient pnictice  even  by  those  who  have  no  special  manual  skill, 
just  as  we  are  all  able  to  write.  There  are  many  things  which 
cannot  be  cut  with  a  machine.    The  raior  for  cutting  should  be 


894  The  Study  of  Zodhgy  in  Qermany.  [July* 

of  the  best  quality,  and  when  used  always  drawn  towards  the 
body,  while  the  surface,  which  looks  downward  in  catting,  mnst 
be  flat.  The  edge  must  be  perfect,  the  slightest  notch  being  suf- 
ficient to  tear  a  section  to  pieces,  and  so  sharp  that  a  haman  hair 
can  be  split  with  it.  The  sections  themselves  must  be  as  thin  as 
possible. 

Since  all  parts  of  the  body,  with  few  exceptions,  such  as  the 
skeleton,  etc.,  are  soft  and  permeated  by  water,  besides  possess- 
ing great  elasticity,  they  cannot  be  cut  in  their  natural  condition  ; 
it  becomes  necessary,  therefore,  to  harden  the  organs.  Now  pro- 
toplasm is  the  main  constituent  of  cells,  and  itself  consists  chiefly 
of  albumen.  This  substance  can  be  coagulated  by  the  action  of 
various  agents,  some  of  which  can  be  applied  to  the  tissues 
without  injuring  them,  to  produce  a  coagulation  of  the  albumen 
in  its  natural  form  within  the  cells. 

Alcohol  is  one  of  the  most  valuable  agents  for  this  use.  It 
produces  its  effect  by  its  strong  aflBnity  for  water,  which  it  can 
withdraw  from  the  tissue,  thus  causing  the  albumen,  which  re- 
quires an  abundance  of  water  to  maintain  its  semi-fluid  state,  to 
solidify.  It  may  be  employed  for  the  majority  of  tissues  with 
perfect  success.  The  volume  of  alcohol  should  be  from  twenty 
to  thirty  times  that  of  the  object  to  be  hardened ;  weaker  alco- 
hol, say  of  eighty  per  cent.,  should  be  used  first ;  after  a  sojourn 
of  an  hour  or  two,  or  even  longer,  if  large,  the  object  may  be 
transferred  to  stronger  (ninety-six  per  cent.)  spirit  and  there  left 
for  twenty-four  hours,  more  or  less,  according  to  the  size  of  the 
piece.  The  great  difficulty  in  the  use  of  alcohol  is  to  prevent 
the  shrinkage  which  naturally  follows  upon  the  abstraction  of 
the  water  from  the  tissues.  This  may  be  avoided  by  using  first 
weak,  and  then  strong,  and  finally  very  strong  spirit.  In  some 
cases  the  action  is  not  even  then  sufficient,  and  recourse  must  be 
had  to  absolute  alcohol,  which  generally  produces  the  desired 
result. 

When  even  that  does  not  succeed  the  specimens  may  be  put  in 
picric  acid  (concentrated  cold  aqueous  solution)  for  twenty-four 
hours,  then  in  a  syrupy  solution  of  gum  arable  for  twenty-four 
hours,  and  finally  in  strong  alcohol  again  for  the  same  length 
of  time.  The  picric  acid  removes  the  alcohol,  and  allows  the 
gum  to  penetrate  the  object,  within  which  it  is  finally  coagulated 
by  the  last  dose  of  spirit.  The  sections  when  made  must  be 
left  in  water  for  a  day,  to  dissolve  out  the  gum  which  they  still 
contain,  and  which  renders  them  quite  opaque.     A  very  few 
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(]r<i[>s  of  Htrun((  cuboUo  Rci<]  tnsy  tw  added  to  ttie  water  to  pre- 
vent tho  dovvloptno&t  of  bactoriu,  etc.,  wliicli  would  quickly  ruin 
tUi-  pn'jMinitititia.  CoAgubtted  gum  renders  the  majority  of  or- 
(pina  of  a  {iliauant  ouiuwUiioy  for  ontting. 

Insttiucl  of  fruin,  pamfTiiu)  luny  1m  madn  to  pcnn«it«  th«  tjaaum, 
in  tim  vity  already  deicribed  in  detail  in  the  article  on  tbe 
■iHdgo  microtome,  in  tJbe  April  Naturalist. 

All  acids  producv  in  nlbumon  clM^niicjU  ohangue.  which,  with- 
oat  witlulrawiug  the  wat«r,  cauae  (Kugulatiou.  'I'here  aru  some 
iriUi  arc  adminililj  suitvd  for  hardening  Bgcnts.  Foremost 
Mang  lli«wt  i«  chromic  acid,  first  introduced  by  Hanuowr,  in 
1841,  from  motives  of  <<>cooomy.  It  is  employed  tn  solotions  of 
two  fifth  part«  for  ono  tlioutand  |>art«  wal«r.  Vvry  largo  quan- 
tities must  be  uited,  —  weak  solutions  at  first  to  be  i;;nulually 
replaced  by  stronger  and  stronger  ones.  If  its  action  is  kept 
up  loo  long  the  objects  become  brittle  and  are  then  worthless, 
fur  every  section  crumbles  to  piccCH  as  soon  as  made.  Chmmio 
acid  is  particularly  useful  in  studying  nervous  tissues,  oi^aos  of 
sense,  and  other  unusually  dtiliimtA  tiMues.  Its  action  is  very 
•low  :  thus  tho  spinal  cord  of  a  large  dog  or  a  man  requires  at 
least  six  wouks  or  two  months.  Chromic  acid  is  aLio  admintblo 
for  preparing  very  young  and  frail  embr>-o«  or  vggs.  Ther« 
are  many  other  agents  which  are  somettmca  used  for  hardening^ 
but  it  is  not  deemed  apprupriato  to  enumerate  here  any  hut 
tlw  two  princii>al  and  most  uaeful  ones,  alcohol  and  cbromie 
acid. 

After  the  proper  drgroe  of  hardness  has  been  produced,  if  the 
piooe  to  be  cut  is  large  enough,  it  may  be  held  in  one  luind  and 
cut  with  (ho  other  without  more  ado.  When,  however,  we  have 
IftdMl  with  something  too  small  and  delicate  to  be  hold  in  the 
is  necessary  to  have  recourse  to  some  method  of  im* 
I'aralfine  will  usually  be  found  the  most  convenient 
■ubManctt  for  this  par{)os«,  uspecially  when  mixed  with  one  tenth 
of  it*  weight  of  the  best  hog's  lard.  The  most  satisfactory  proo 
tm  of  imbedding  in  paraffin*  we  have  elsewhere  described.' 

Od  acme  accounts  transparent  aoap  is  to  be  highly  recom- 
nuMtded.  The  best  quality,  oontaiiiing  no  gljfeerint,  must  bo 
cboasn.  then  sliaved  into  small  btta.  and  warmed  witb  half  its  toI- 
umo  of  alcohol  (as  compared  witli  it  beforti  it  was  out  np) 
until  it  is  entirely  dissolved ;  tlie  specimen  to  b«  imboddad  if 
then  suspended  in  the  wami  man  by  a  fine  thread  and  left  loir 
>  ApHI  K*rvmAUST,  ISTT,  imc*  Mt. 
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twenty-four  hours.  The  soap  does  not  become  hard  until  the 
alcohol  evaporates  from  it ;  the  less  alcohol,  therefore,  put  in 
originally,  the  better.  The  soap  ought  to  remain  perfectly  clear, 
enabling  one  to  see  the  imbedded  specimen  within,  so  that  it  can 
easily  be  observed  exactly  in  what  plane  every  section  is  made, 
which  is  not  possible  when  paraffine  or  wax  is  used.  The  sec- 
tions, when  made,  if  cut  in  soap,  must  be  put  in  alcohol,  if  from 
paraffine,  in  spirits  of  turpentine,  to  dissolve  out  the  remains  of 
the  imbedding  mass. 

If  now  the  sections,  after  being  thus  freed  from  the  adherent 
foreign  matter,  be  mounted  directly,  they  make  poor  prepara- 
tions ;  the  single  parts  are  indistinct,  and  the  whole  is  very  trans- 
parent. This  can  be  avoided  by  coloring  them.  It  may  be 
safely  asserted  that  the  introduction  of  staining  fluids,  by  Gerlach, 
in  1858,  was  the  most  important  step  in  advance  ever  yet  made 
in  histological  technic.  Coloring  matters,  as  regards  their  action 
on  cells,  belong  to  two  classes :  either  they  produce  a  diffuse  color- 
ing of  the  whole  cell,  or  they  stain  the  nucleus  much  more  deeply 
than  the  protoplasm  and  the  membrane  of  the  cell.  The  prin- 
cipal are  dyes  of  the  latter  class,  carmine,  haematoxiline,  and  ani- 
line blue,  which  are  esteemed  in  the  order  named.  The  two  for- 
mer are  invaluable,  for  by  marking  out  the  nuclei  so  distinctly 
they  enable  us  to  recognize  so  many  centres  of  cells,  and  to  ob- 
serve characters  which  have  been  made  prominent  by  their  color- 
ation, and  are  very  different  in  the  various  forms  of  cells.  In  fact, 
preparations  for  the  microscQpe  cannot  be  felt  or  dissected,  but 
only  seen ;  therefore,  the  differential  coloring  produced  by  car- 
mine, for  example,  is  an  assistance  to  the  eye,  comparable  to  the 
raised  alphabets  of  the  blind.  In  both  cases,  the  conditions 
under  which  the  special  sense,  whether  sight  or  feeling,  has  to 
act  are  greatly  exaggerated,  so  to  speak,  thus  producing  magni- 
fied or  strengthened  perceptions. 

Carmine  is  by  far  the  most  generally  useful.  It  is  employed 
in  various  solutions,  the  recipes  for  which  may  be  found  in  va- 
rious hand-books,  and  need  not,  therefore,  be  quoted  in  this 
article.  The  first  step  in  preparing  it  is  to  dissolve  some  of  the 
fine-powdered  carmine  in  a  small  quantity  of  ammonia,  and  it 
may  be  used  at  once  in  that  form  after  allowing  the  superfluous 
ammonia  almost  entirely  to  evaporate.  A  very  excellent  solution 
may  be  prepared  by  simply  adding  an  equal  volume  of  rather 
strong  acetic  acid  to  the  dissolved  carmine ;  the  exact  proportion 
is  not  of  very  great  import.     Beale's  carmine  keeps  a  long  time 
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without  alu^ration,  and  Ranvier^s  picrooarmino  has  certain  advan- 
tui^es :  but  on  the  whole,  I  have  found  the  above-incntione<l  mix- 
tun*  of  acetic  acid  and  ammoniacal  carmine  to  be  quite  sufficient 
for  nioKt  work. 

IIaMnat4)xiline,  on  the  other  hand,  has  to  bo  employed  in  a 
particular  84>lution.  Dissolve  first  thirty-five  parts  of  hiematoxi- 
lin«*  crystals  in  one  thousand  parts  of  absolute  alcohol,  and  mix  it 
<M>1(1  with  a  solution  of  ten  parts  alum  in  three  thousand  piirts 
di8tillo<l  water,  llie  mixture  is  purple  at  first  but  turns  a  deep 
blue  in  the  (*ourse  of  a  few  weeks;  but  it  may  be  used  without 
waiting  for  the  change  of  color.  For  use  it  must  always  l>e  fil- 
tered through  porous  paper  to  free  it  from  sediment,  and  it  may 
be  advantageously  diluted  with  0.5  per  cent,  solution  of  alum. 
It  acts  much  more  quiekly  and  produces  a  deeper  and  more  exclu- 
sive staining  of  the  nuclei  than  does  carmine.  It  is  therefore  par- 
ticularly applicable  in  those  cases  where  it  is  desinnl  to  study  the 
8ha|H*  and  transformations  of  nuclei,  as,  for  example,  in  tracing 
tilt*  development  of  spermatozoa.  A  figure  is  here  addeil  to 
show  how  l>eautifully  the  changes  can  be  followed  in  sections  of 
tlu»  testicle  of  Epicrium  gl\Uino$um^  one  of  the  C^eciliachv  or 
f(M>tles.s,  worm-like  amphibians.  The  testicle  is  divided  up  into 
numerous  follicles,  and  the  cells  in  each  are  all  in  one  stage,  while 
tilt*  various  follicles  present  various  degriHfS  of  development ; 
thus  in  a  single  section  all  the  principal  alterations  may  be  ob- 
served. The  cells  (Figure  71)  are 
rouml  at  first  with  a  very  large 
granular  nucieus  (a).  They  then 
divide,  bc^coming  Smaller  ami  more 
numerous  (/').  The  next  change 
is  a  slightly  irregidar  elongation  of 

cell  and  iU  nucleus,  slight  at  first  ,,^.;i ,  dk.|,u>fment  of  TlIEfPER- 
(«*),  but  gradually  increasing  (/f).  matozoa  or  epicrium  gluti.no'Tm. 
At  this  |>oint  in  the  metamorphosis  the  protoplasm  is  gathered 
at  one  end  of  the  cell,  and  the  long  nucleus  at  the  other,  and  it 
at  once  becomes  evident  that  the  nucleus  is  to  make  the  head  of 
the  8{M'rmatozoon,  the  protoplasm  the  tail.  At  this  stsige  the 
cells  lay  themselves  in  rows  (c),  the  nuclear  ends,  or  as  we  may 
now  call  them  the  heads  of  the  young  spermatozoa,  all  point- 
ing the  same  way.  Each  cell  continues  to  elongate  until  it 
grows  into  a  fully  developed  spermatozoon  (/),  with  a  pointed 
front  end,  a  long  head  which  appears  almost  black  when  stained 
with  hsematoxiline,  and  a  long,  fine  tail.    The  development  of  the 
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apermatozoa  Beems  to  be  very  much  the  same  in  all  yertebrates  ; 
that  is  to  say,  the  primitive  cells  ol  the  teeticalar  folHclea  divide 
into  smaller  cells,  and  the  nuclei  of  these  make  the  heads,  while 
their  protoplasm  changes  into  the  tails  of  the  spermatfooa.  We 
have  spoken  of  these  changes  here  because  it  is  proposed  that  the 
next  paper  shall  be  on  the  development  and  early  stipes  of  eggs, 
and  there  vrill  be  occasion  to  refer  to  the  observations  joat 
quoted. 

It  is  well  known  that  cells  crea,te  certain  products  which  ap- 
pear outside  of  the  cells  themselves ;  thus  wherever  there  is  a 
layer  of  cells  having  a  free  surface,  as,  for  example,  the  outside  of 
the  body  of  invertebrates  or  the  walls  of  tubes  such  as-  ducts  of 
glands,  the  digestive  canal,  etc.,  they  tend  to  form  a  structureless 
membrane,  which  stretching  over  them  all  acts  as  a  common 
protective  covering.  The  hard  crust  of  insects  is  such  a  mem- 
brane or  cuticula,  and  a  corresponding  one  lines  the  traches  and 
the  stomach,  etc.,  of  insects  and  many  other  animals.  Now  the 
application  of  section -making  to  the  study  of  cutieular  growths 
reveals  many  interesting  peculiarities  ;  as  this  study  is  only  just 
entered  upon,  it  is  hoped  that  a  reference  to  some  of  the  results 
may  prove  valuable. 

M.  L€on  Dufour  described  curiously  shaped  teeth  in  the  crop 
of  certain  crickets,  especially  well  developed  in  the  mole-crickets, 
very  large  also  in  the  katydids.  Herr  Wilde,  of  Leipzig,  has 
made  a  verj'  thorough  study  of  these  teeth  and  their  devel- 
opment ;  he  kindly  showed  the  author  many  of  his  preparations, 
and  explained  his  results.  He  made  numerous  beautiful  sections 
of  the  crops  of  several  species,  both 
young  and  adult.  Figure  72  is  taken 
from  one  of  his  sections  of  the  crop 
I  of  Qryllut  cinereus,  the  European 
I  field  cricket.  There  are  six  teeth 
I  of  very  irregular  shape,  with  many 
1  protuberances,  but  presenting,  nev- 
irtlielesB,  the  general  outline  of  a 
^  triangle,  with  the  apex  towards 
the  middle.  On  each  aide  of  the 
projecting  apex  are  two  protruding 
f  points,  at  the  base  of  which  there  is 
jsciNEBBus.  g_  bundle  of  stiff  chitinons  bristles. 
Between  every  two  of  these  gigantic  teeth  there  is  a  small  ridge 
(r)  which  also  has  a  hard  cuticula.     Further,  the  teeth  are  not 
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attached  along  their  whole  base,  but  are  partly  drawn  back,  80 
that  there  is  a  space  (up)  between  the  middle  of  the  base  and 
the  muscular  walls  of  the  crop.  The  teeth  form  six  regular, 
longitudinal  rows,  numbering  each  about  twenty  teeth.  Their 
form  varies  according  to  the  genera,  and  probably  also  accord- 
ing to  the  species.  The  walls  of  the  crop  are  built  up  mainly  of 
circular  muscular  fibres  (jnue)  which  by  their  contraction  drive 
the  tiH'th  towards  the  centre  and  so  grind  up  the  food  of  the 
cricket,  thus  performing  a  function  which  we  are  wont  to  think 
of  an  properly  belonging  to  the  mouth.  The  study  of  the  devel- 
opment of  the  teeth  enabled  Ilerr  Wilde  to  ascertain  that  they 
are  formeil  by  underlying  celk  tlirough  a  series  of  transforma- 
tions (»f  the  outicula,  which  appears  at  first  as  a  simple  membrane 
and  then  develops  the  secondary  projections,  which  give  the 
teeth  their  ultimate  form.  All  these  interesting  discoveries 
could  hardly  have  been  made  except  by  means  of  sections. 

The  author  has  himself  applied  section-making  to  the  study  of 
the  trachea*  of  insects.^     It  was  found  that  the  current  descrip- 
tions in  works  on  comparative  anatomy  and  entomology  were 
incorrect  in  several  important  particulars.     The  outside  of  the 
tnu'hea  is  covered  by  a  layer  of  flat  {K>lygonal  colls,  or,  as  it  is 
called,  a  {>avement  epithelium.     Thus  in  a  longitudinal  section 
of  the  main  tracheal  stem  of  the  common  water-beetle,  Hydroph- 
ilu*  (Figure  73),  the  thin  cells  (e/>)  may  be  easily  rec- 
ognized by  their  nuclei.     The  epithelium  secretes  the 
enormously  thick  and  complicated  cuticula  (cu)  which 
makes  up  the  rest  of   the  tracheal  wall.     The  well- 
known  spiral  threads  or  filaments  ff  are  part  of  this 
cuticula,  and  not  distinct  structures  as  was  generally 
sup]w)8ed.     These  threads  run  around  the  tubes  and 
S4*rve  {IS  elastic  supports  to  keep  the  thin   walls  dis- 
tended ;  they  are  more  or  less  spiral,  but   instead  of 
there  being  but  one  single  thn»ad,  as  is  usually  stated, 
there  are  four  or  five  which  end,  after  making  a  feW(rM.7tjL0!r- 
turns  around  the  tracheae,  new  ones  arising  to  replace  ^^^q^q^ 
them.     As  the  fibres  run  transversely,  of  course  their  tui    tra- 
cut  ends  only  are  seen  in  a  longitudinal  section  like  htdropiu' 
Figure  73.  But  these  ends  show  that  the  filaments  con-  "'^  picius. 
sist  of  a  lighter  outside,  and  a  darker  inside  portion,  which  latter 
is  round.     The  rest  of  the  cuticula  (<ni)  is  divided  into  two  layers, 

1  Minot,  Recberebct  hiftologiqoet  mr  1«s  Trach^et  de  rHjdrophUiu  pkeut.  Arch, 
dc  I'hjtiol.  BonMlt  et  padiolofiqiie,  ttfr.  ii.,  torn.  UL,  p«|{«  1. 
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the  inside  or  right  hand  one  in  the  cut,  being  slightly  colored  by 
carmine,  while  the  outside  layer  is  hardly  stained  at  all.  This 
affords  another  excellent  illustration  of  the  ease  with  which  val- 
uable discoveries  may  be  made,  when  well-known  histological 
methods  are  applied  to  the  study  of  insects  ;  indeed,  insects  offer 
a  rich  and  easily  accessible  field  of  research,  promising  perhaps 
greater  rewards  in  proportion  to  the  necessary  labor  than  almost 
any  other  department  of  zoological  investigation. 

It  would  be  easy  to  add  illustration  after  illustration  to  those 
already  given,  but  it  is  not  our  purpose  to  review  the  prepress 
of  histology,  but  merely  to  give  incentives  to  work  in  that  field. 
We  pass  on,  therefore,  to  a  few  additional  consideratiops  on  the 
"  technique  "  of  preparing  tissues  for  microscopical  examination. 
Experience  has  shown  that  it  is  very  difficult  to  distinguish  the 
single  cells  in  sections,  in  some  case  almost  or  quite  impossible ; 
or  it  is  even  impossible  occasionally  to  make  any  sections  at 
all.  On  these  accounts  various  means  are  employed  either  to 
isolate  a  few  cells  or  to  mark  the  outlines  of  them.  The  meth- 
ods hitherto  employed  for  these  purposes  are  few  in  number  and 
limited  in  application,  but  they  have  already  led  to  interesting 
observations. 

Many  cavities  of  the  body,  both  of  vertebrates  and  lower  ani- 
mals, are  lined  by  a  layer  of  flat  cells  that  are  separated  by 
lines  of  intercellular  substance ;  by  treating  such  a  surface  suita- 
bly with  certain  silver  salts  the  intercellular  lines  are  colored 
dark  brown  or  black.  A  solution  of  one  part  of  nitrate  of  silver 
in  five  hundred  parts  of  distilled  water  (by  weight)  is  very 
convenient.  It  gives  beautiful  preparations  when  applied  to 
the  mesentery  of  a  rabbit,  for  example.  The  mesentery  is  the 
thin  membrane  by  which  the  intestine  is  suspended  frt>m  the 
back  of  the  abdomen.  Cut  out  a  small  piece  from  a  freshly 
killed  animal,  a  frog  or  rabbit  or  any  other  Vertebrate,  and  place 
it  in  a  silver  solution,  where  the  direct  rays  of  the  sun  can  fall 
upon  it,  and  move  it  about  with  a  glass  rod  (metal  would  be 
corroded)  so  that  all  parts  may  be  equally  sicted  upon  ;  next  re- 
move it  for  a  moment  into  distilled  water  to  wash  off  the  silver, 
and  then  spread  it  out  on  a  glass  slide  and  let  it  dry  almost  com- 
pletely, taking  great  pains  to  stretch  it  out  by  pulling  it  at  va- 
rious points  so  that  it  shall  dry  fully  extended.  Before  it  is 
quite  dry  put  on  a  drop  of  glycerine  and  a  thin  glass  cover  in 
the  usual  way.  If  the  impregnation  has  been  successful,  the  lines 
will  appear  very  sharply,  as  in  Figure  74,  which  is  from  the  roes- 
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i-ii(crv  <if  n  turtle.  If  tlie  impregnation  was  not  BiiflGoient  the 
litiPH  ilo  not  upiK-ur,  but  tliat  is  also  the  case  if  it  has  boon  too 
|>r(>|iii));isl.  for  tlwn  the  cells  fall  off  alto- 
gether. The  membrane  may  be  colored 
with  lisi'iuatoxilino  or  carmine,  if  so  de- 
Hin.ll,  afti-r  im|>n>gnation,  and  then  the  ^ 
Htaincd   niiclvi   upiiear   within   the  dark 

futlinw.  iiuiking  exceedingly  pretty  prep- ,^„,  «wi«TEiir  ot  rua- 
iiratiiiiin,  TLK.     suarAUt    ntpaao- 

M;ifenition  gives  the  means  of  isolating  ■""""  """  '"-^"^ 
layvm  nf  (.t;llB.  If  the  skin  of  an  amphibian,  a  toad,  for  example, 
1h-  pinnetl  uut  <ni  a  hit  uf  cork  and  then  placed  in  a  dish  of  vuter 
c-nntahiing  three  or  four  drops  of  strong  rnrbulic  acid  to  prevent 
the  ih>vel(ipmeut  of  germs,  and  tlieii  left  for  a  day  or  two,  the 
su)MTlii'iul  layer  of  cells  may  bo  peeled  off  with  a  pair  of  pincers, 
and  Hi>  iin,  Hiiccussivu  layers  from  day  to  day  until  the  whole  skin 
has  K-en  removtil.  The  bits  thus  peoletl  off  usually  contain  bnt 
Hsin^rle  layer  of  cells,  and  if  colored  with  carmine  they  make  very 
K'liHliful  preparations. 

Itut  bcsidus  investigating  cells  in  their  relation  to  one  another, 
the  hiatolt^ist  endeavors  to  determine  the  form  of  single  cells, 
uiu)  employs  therefor  means  of  isolation  or  dissociation.  These 
may  be  either  mechanical,  such  us  shaking  np  a  tissue  in  a  fluid 
or  teaming  it  out  with  fine  noetUes,  etc.,  or  chemical.  Usually  fa 
coml)inatiun  of  the  two  is  the  most  effectual. 

In  most  tiuaucs  the  cells  are  united  by  intercellular  matter, 
just  OS  above  deaciibed  in  the  epithelium  of  the  mesentery. 
Thin  tiubstance  acts  as  a  cement  binding  the  cells  togetlier.  in 
Hiiiue  i-:tseB  it  readies  an  extraordinary  development,  so  that  the 
cells  come  to  be  quite  far  ajmrt,  ua  in  cartilage,  for  instance. 
Itut  usually  it  is  very  thin,  and  may  bu  dissolved,  in  some 
Cii-sefl,  without  altering  the  ap]>caran»  of  the  neighboring  cells. 
The  n^'lls  that  line  the  intestine  and  stomach  are  particularly 
adapted  to  illustrate  this  action  of  certain  chemicals.  Thus  if  a 
Huiall  bit  of  the  wall  of  the  digestive  canal  be  left  in  ah-ohol  of 
thirty  per  cent,  for  twenty-four  hours,  the  lining  cells  all  lieeome 
looseuL-d  so  that  they  are  easily  scraped  off  with  a  needle  or  sotlpe), 
and  if  mounted  in  glycerine  mixed  with  a  little  plcrocarmine, 
tiiuy  become  stained  iu  a  week  or  so,  and  show  the  details  of 
structure  of  the  single  cells  very  admirably. 

Chruuiic  acid  has  a  similar  action,  and  solutions  of  two  parts  in 
ten  lliuusand  of  distilled  water  have  a  great  value  from  their  so 
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afifecting  the  brain  that  the  ganglion  cells  may  be  quite  easily 
isolated.  To  effect  this  a  very  small  piece  of  the  brain  —  calf  s 
brain  is  perhaps  the  best  —  is  placed  in  fifty  or  sixty  times  its 
volume  of  the  solution  for  twenty-four  hours,  and  then  carefully 
teased  out  under  a  good  dissecting  microscope. 

Both  weak  chromic  acid  and  alcohol  may  be  used  for  isolating 
muscular  fibres.  Flies  and  beetles  are  perhaps  the  best  for  this 
purpose.  The  muscles  of  the  wings  (not  those  of  the  legs) 
should  be  torn  out  with  fine  forceps,  and  little  bits,  the  smaller 
the  better,  placed  in  thirty  per  cent,  spirit  for  twenty -four  hours, 
and  then  dissociated  or  pulled  apart  on  a  glass  slide,  with  fine 
needles.  With  sufficient  care  it  is  possible  to  separate  the  single 
fibrillar  of  each  fibre,  and  when  stained  with  hsematoxiline  the 

alternating  lines,  dark  and  light  (Fig- 
ure 75),  appear  very  sharply.     These 
(Fio.  76.)  ISOLATED  MUSCULAR      Rncs  are  those  that  make  the  muscles 

FIBRE    OF    COMMON     WATER         ^  i        i^    •    ^     i       rm  #  ^i  • 

BEETLE.  transversely  striated.    Ine  cause  of  this 

striated  appearance  is  not  yet  fully  determined,  but  it  is  appar- 
ently connected  with  greater  perfection  of  the  muscular  fibre 
than  is  found  in  the  unstriated  form.  Diflferent  as  is  muscle  in 
appearance  from  cells  yet  it  originates  from  them,  and  is  in  fact 
formed  of  metamorphosed  cells,  by  a  series  of  changes  all  as  great 
as  those  which  produce  bone. 

We  have  still  to  notice  a  very  important  class  of  procedures, 
namely,  injections.  In  the  higher  animals  we  find  two  dis- 
tinct sets  of  vessels  ramifying  through  the  whole  body :  one  of 
these  is  the  system  of  blood-vessels,  the  other  the  lymphatic  sys- 
tem. As  is  well  known  to  all,  the  blood-vessels  branch  out  into 
very  fine  tubes  that  form  a  complicated  net- work  in  every 
part  of  the  body,  so  fine  that  it  can  only  be  followed  when  the 
tubes  or  capillaries  have  been  artificially  filled  with  a  colored 
matter.  The  same  is  true  of  the  lymph-vessels,  but  to  an  even 
greater  extent.  Many  of  the  structures  of  the  body  are  per- 
meated by  connective  tissue,  and  in  this  tissue  there  are  nu- 
merous cavities  filled  with  fluid ;  they  are  in  communication 
with  very  delicate  tubes,  the  lymphatic  capillaries,  which  soon 
unite  into  larger  canals,  and  these  form  branches  which  grad- 
ually join  together  and  lead  to  the  thoracic  duct  or  main  stem, 
which  empties  into  the  veins  just  before  they  open  into  the 
heart.  The  branches  of  this  tubular  system  are  provided  with 
valves  so  arranged  that  the  liquid  contained  in  the  tubes  can 
only  pass  upward  or  towards  the  main  stem.     Now  when  any 
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inntioii  t;ikr8  plat'O,  iK>me  of  the  rK[ui(l  in  the  cavities  of  the  con- 
n('<'tiv(»  tinsue  is  pressed  into  the  lymphatics  and  so  slowly  driven 
onwards  into  the  heart.  To  counterbalance  this  loss  of  intercel- 
lular fluid,  (*«Ttuin  constituents  of  the  blood  exude  through  the 
walls  (»f  the  capillaries  and  keep  up  the  supply.  There  is, 
th(*r«'fon\  a  <louble  circulation  :  one  within  the  blood-vessels,  and 
ant>tli«*r  from  the  walls  of  the  capillaries  through  the  lymphatics. 
The  liquid  in  both  circulations  is  ultimately  returned  to  the 
heart. 

I)ifTen*nt  methods  have  to  be  employed  for  injecting  the  two 
systiMus.  In  the  case  of  the  bliKMl- vessels  a  rather  large  syringe 
may  Ix*  ust'd,  provide<I  with  a  {mint  small  enough  to  pass  into  the 
artery  of  the  part  to  l)e  inj<»ctetl.  Tht»  artery  should  b«»  airefully 
laid  bare  and  cut  al>out  half  way  through  ;  the  point  of  the 
syrin^je,  which  must  be  previously  fillet!  with  the  injection  mass, 
is  push«-d  into  the  artery  and  firmly  tied  in  place*.  In  many 
cast's  it  is  quite  sufficient  to  inject  a  cold  saturated  solution  of 
l*ru>sian  blue  in  water,  or  when  more  perfect  preparations  are 
wanted,  a  little  gelatine  may  be  added;  in  this  csise,  however, 
tlu*n*  arises  the  inconvenience  that  both  the  injection  mass  and 
the  i>rgan  to  be  injected  have  to  l>e  kept  warm  while  the  opera- 
tion is  g<»ing  on,  otherwise  the  gi*latine  solidifies. 

To  pn»pare  a  **  warm  "  injection  mass,  the  following  method  is, 
|M*rhaps,  the  best.  A  solution  of  Prussian  blue  is  necessjiry  ; 
this  the  histologist  must  make  for  himself.  To  do  this  take  a 
concentrated  solution  of  sulphate  of  protoxide  of  iron  in  dis- 
tilled water,  and  |K>ur  it  slowly  into  a  c<mcentrated  solutitm  of 
yellow  prussiate  of  potassium;  a  precipitate  of  insoluble  Prus- 
sian blue  is  formed.  There  should  be  a  small  excess  of  prussiate 
at  the  end  of  the  o|H*ration,  to  test  which  take  out  a  drop  and 
atlil  to  it  a  little  of  the  sulphate.  If  there  is  any  friH)  prussiate 
still  present,  a  blue  precipitate  is  thrown  down.  Filter  through  a 
felt  strainer,  l>elow  which  a  funnel  with  a  paper  filter  has  been 
plactnl.  Pour  water  on  to  the  strainer  in  small  quantities  at  a 
time,  and  continue  filtering ;  this  operation  must  be  kept  up  for 
scvenil  days,  until  the  liquid  below  the  second  filter  appears  dis- 
tin<tlv  blue.  The  matter  on  the  felt  strainer  is  Uien  removed 
and  dissolved  in  distilled  waiter.  This  solution  is  admirable  for 
cold  injections  or  for  filling  the  lymph- vessels,  as  will  be  de- 
scrilK*d  presently.  There  should  always  remain  an  excess  of 
blue  in  the  vessel  in  order  to  be  sure  that  the  solution  is  satu- 
rateil ;   as  the  solution  is  removed  it  may  be  replaced  by  dis- 
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tilled  water,  as  long  aa  there  is  any  blue  left.  To  make  the 
"warm"  injection  mass  take  twenty-five  parts  of  the  Pruawan- 
blue  solution  and  one  part  gelatine.  The  latter  most  be  of  the 
finest  quality,  as  otherwise  it  produces  a  grannlar  precipitate 
which  renders  it  nselesB  for  histolc^cal  parposes.  Put  the  gela- 
tine to  Boak  for  half  an  hour  in  distilled  water,  then  rumove  and 
wash  it ;  place  it  in  a  glass  vessel  and  warm  it  in  a  water-bath, 
when  it  will  melt  in  the  water  it  has  absorbed.  The  PraBman 
blue  is  put  in  another  vessel  in  the  same  water-bath,  bo  that  the 
two  liquids  are  at  the  same  temperature.  Poor  the  gelatine, 
little  by  little,  into  the  blue,  stirring  constantly  with  a  glass  rod. 
Keep  on  warming  and  stirring  until  the  granular  precipitate 
formed  at  first  disappears.  Upon  being  filtered  through  a  piece  of 
clean  flannel,  the  mass  is  ready  for  use. 

It  requires  only  to  be  slightly  warmed  to  beoome  liquid,  and 
the  oi^n  to  be  injected  does  not  need  to  be  heated  to  so  high  a 
temperature  as  is  necessary  in  using  many  other  injection  maaseB; 
there  is,  therefore,  no  danger  of  injuring  the  tissaes  by  sub- 
jecting them  to  too  high  a  temperature.  The  injection  shoald 
be  continued  until  a  little  while  after  the  mass  b^os  to  come 
out  through  the  veiuB,  in  order  to  allow  all  the  capillaries  time  to 
fill  themselves.  When  the  injection  is  finished,  the  otgan  may 
be  placed  to  advantage  for  twenty-four  hours  in  a  2  to  1000 
solution  of  bichromate  of  potassium  in  distilled  water,  and  then 
be  removed  to  alcohol ;  or  it  may  be  put  at  onite  in  alcohol,  and, 
when  hardened,  sections  made  of  it.  The  sections  shoald  be 
pretty  thick,  and  may  or  may  not  be  stained  as  is  denred.  If 
too  thin,  they  do  not  show  the  connections  of  the  vessels. 

As  an  example  of  the  clearness  with  which 
the  blood-vessels  may  be  traced    in  a  suc- 
.  cessful   preparation,   a   figure   of    a   section 
I  through  an  injected  human  lip  is  given  (^g- 
I  ure  76).     The  shaded  portion  represents  the 
I  skin  proper,  and  is  penetrated   b;^  papillie 
I  sent  up  from  the  underlying  connective  tis- 
,  sue,  known  in  anatomy  as  the  cutis,  and  cai^ 
rying  the  blood-vessels.     There  is  a  net-woi^ 
of  small  arteries  in  the  cutis,  and  from  tiiU 
there  pass  up  from  three  to  five  fine  branbhei 
into  each  papilla,  and  form  by  divimon  and 
inter-communication   a  wide  capillary  net- 
work.    One  or  several  fine  ca[nUarie8  bend 
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rounil  and  form  the  veinlet  which  paases  down  the  middle  of  the 
papilla,  from  top  to  bottom,  in  a  nearly  straight  line,  and  8om»> 
times  taking  up  fine  branches  on  the  way  until  it  finally  con- 
nects with  the  venous  net- work  of  the  cutis. 

This  arrangement  of  the  vessels  is  very  characteristic ;  similar 
oncH  occur  elsewhere,  where  there  are  well-developed  papillae,  as, 
for  instance,  on  the  tongue  or  in  the  intestine.  But  each  organ 
pn'stuiUchanicteristic  peculiarities  in  the  distribution  of  its  blood- 
veHHols,  and  to  an  experienced  histologist  the  veins,  capillaries, 
and  art4*ries  of  the  liver  and  kidney,  etc.,  are  as  distinctive  of 
eai^li  organ  lis  is  its  general  shape  and  appearance. 

As  the  presence  of  the  valves  does  not  permit  us  to  inject  the 
lymphaticM  from  a  large  stem  in  the  finer  branches,  as  in  the  blood- 
vt*8H4*lrt,  a  different  method  of  forcing  in  the  fluid  has  to  be  adopted. 
A  small  syringe  with  a  very  fine  sluirp  point,  such  as  is  known 
among  instrument-makers  as  a  hypodermic  syringe,  must  be  used. 
Till*  |xjint  is  made  to  penetrate  in  the  connective  tissue,  and  the 
eoloriMl  lirjuid —  the  best  is  a  solution  of  Prussian  blue  —  is  forced 
out  slowly  and  gently,  and  fills  at  first  the  cavities  of  the  tissue 
and  tli(*n  the  small  lymphatics.  These  injections  are  difficult  to 
make  and  by  no  means  always  succeed  well.  Perhaps  the  best 
place  to  try  first  is  the  interdigital  web  of  the  hind-foot  of  a  frog, 
or  the  outer  half,  that  is,  the  muscular  part  of  the  walls  of  the  small 
intestine  ;  but  the  easiest  of  all  to  fill  are  the  lymphatics  of 
the  dog*s  testicles.  When  the  injection  hius  been  once  made  in 
the  way  indicated,  the  tissue  or  organ  may  be  hardened  for  cut- 
ting rithtT  in  chromic  sicid  or  in  alcohol. 

Such,  then,  are  some  of  the  principal  means  employed  to  in- 
vestigate the  microscopical  structure  of  animals.  They  all  have 
this  much  in  c<nnmon,  that  they  are  endeavors  to  render  certain 
chanuters  more  visible  than  they  are  naturally.  This  we  do 
whether  we  stain  the  nucleus,  or  inject  the  blood-vessels,  or 
isolate  single  cells.  It  may  well  be  sidded  that  a  good  knowl- 
Cilgc  of  optics  is  necessary  to  a  good  histologist. 

The  worker  should  also  remember  that  American  instruments 
are  usually  much  less  convenient  and  practical  than  the  German 
an<l  French  microscopes,  while  the  lenses  are  no  better,  though 
enormously  more  exi)ensive.  The  writer  personally  likes  Zeiss*s 
instruments  very  much.  As  this  optician  manufactures  his  ob- 
jectives upon  mathematical  principles,  he  is  able  to  make  them 
all  nesirly  alike  ;  but  it  must  be  understood  that  there  are  many 
others  whose  objectives  are  also  of  the  best  quality.     At  present 
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there  is  no  difficulty  in  getting  the  best  lenses  and  instruments, 
providing  an  American  or  English  microscope  of  large  size  and 
complicated  structure  is  not  chosen.  It  will  be  found  that  those 
only  who  use  a  microscope  for  amnsement  utterly  condemn  the 
simple  instruments,  while  those  who  make  inTestigations  and 
gather  wide  experience  often  assert  that  the  greater  the  simplicity 
the  better.  The  European  histologists  I  have  met  generally  ose 
a  stand  without  rack  and  pinion  for  coarse  adjustment,  without 
movable  stage  and  without  movement  round  a  horizontal  axis. 

As  to  books,  Frev*s  Manual,  of  which  there  has  been  a  trans- 
lation  published  in  New  York,  is  only  pretty  good.  It  came 
into  general  use  because  it  was  for  a  long  time  without  rivals. 
There  have  lately  appeared  two  little  works  on  this  subject,  in 
England,  one  by  Professor  Rutherford,  the  other  by  Mr.  Schaeffer, 
both  of  which  are  considered  good.  But  by  far  the  most  im- 
portant work  is  Ranvier's  Traits  Technique  d'Histologie  now 
being  published  in  Paris,  in  numbers,  three  of  which  have  already 
appeared.  The  moderate  price  of  the  book,  —  only  twenty- 
five  f nines  for  a  volume  of  a  thousand  pages,  —  the  fullness  of  de- 
tail, and  the  superb  illustrations  alone  are  sufficient  to  reconunend 
the  work.  M.  Ranvier  has  written  a  treatise  which  will  probably 
always  be  remembered  as  one  of  the  most  important  and  Taluable 
manuals  ever  published,  and  which  ought  to  be  owned  by  every 
one  who  attempts  to  investigate  the  elementary  structure  of  ani- 
mals. 


CONCERNING   FOOT-PRINTS. 

BY   I.    C.   RUSSELL. 

TCHNOLOGY  (foot-print  lore)  is  the  name  which  has  been  ap- 
-'-  plied  to  one  of  the  most  attractive  and  interesting  paths  of  re~ 
search  that  geology  has  pointed  out.  This  branch  of  palaeontol- 
ogy ^  has  for  its  object  the  study  and  interpretation  of  the  many 
fossil  foot-prints  that  have  been  found  in  the  rocks,  which  were 
impressed  there  by  the  feet  of  animals  when  the  material  of 
which  those  rocks  are  composed  was  the  shifting  sands  along 
some  ancient  shore.  The  study  of  foot-prints  has  at  length  been 
recognized  as  a  distinct  and  important  branch  of  palaeontology, 
one  which  has  often  afforded  the  only  means  for  judging  of  the 
character  and  structure  of  the  ancient  animals  that  have  left  no 
other  records  of  their  existence  than  the  impressions  of  their  feet. 

^  From  palaios,  ancient ;  onta,  beings ;  logos,  a  ditoovne. 
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The  siinio  principles  of  comparative  anatomy  that  enabled  Cuvier 
to  rocunstniot  the  skeletons  of  Tertiary  mammals,  a  few  bones  of 
whii*h  were  disc'overed  near  Paris,  also  give  the  ichnologist  the 
|)ow<*r  of  calling  sigain  into  being  the  forms  of  the  animals  which 
in  times  long  passeil  impressed  their  foot-prints  on  the  sand. 

L(*t  us  B(*e,  first  of  alU  how  the  n^cords  of  these  ancient  foot- 
Ht4*ps  have  Ihhmi  prestTved  for  indefinite  ages,  so  lis  to  ap|)ear  as 
fresh  aii<l  w«*ll  defined  as  if  made  but  yesterday.  It  is  evident 
that  if  a  track  is  left  in  the  loose  dry  siind,  it  is  ]x>orly  defined 
and  s(M»n  lNHM)iues  obliterateil :  but  if  imprt*sst*d  on  the  wet  sand 
at  low  tide,  or  on  nnid  of  the  projwr  consistence,  it  may  retain 
itii  form  for  a  considerable  time.  The  first  and  most  common 
means  by  whi<*h  such  foot-print«  are  indefinitely  preserved  is  by 
the  rising  tid«*  filling  and  covering  the  impressions  with  the  mud 
antl  Kind  lH>rne  on  by  the  advancing  waves.  Each  tide  by  de- 
posit ing  a  sheet  of  Sinlinient  over  the  trodden  surfsico  would  not 
only  tend  to  bury  the  foot-prints  deejKjr  and  <leej)or  and  thus  se- 
cure thfir  preservation,  but  the  new  deposit  thus  spread  out  by 
the  wat«'rs  might  rt»ceive  a  series  of  records  in  its  turn,  made  by 
the  ftM*t  of  the  birds  and  reptiles  that  walked  over  it,  and  by  the 
drops  of  niin  that  pattered  down  on  the  plastic  surfiu*<',  or  by  the 
retreating  wavelets  that  rippled  over  the  soft  mud.  Such  in- 
scriptions when  onc<)  entered  on  the  day-book  of  nature  are  im- 
{XTishable  until  the  xo<*ky  t^iblets  that  they  form  are  again 
groun<l  down  to  san<l  and  dust  in  the  great  cycle  of  changes  to 
which  th«»y  are  subjected. 

Such  prt*M'rvation  of  foot-prints  can  nowhere  be  better  seen 
than  on  the  shores  of  the  Bay  of  Fundy,  where,  owing  to  the 
gn*at  difT«*ren(M»  between  high  and  low  tide,  —  in  some  places 
amounting  to  S4^venty  feet,  —  a  broad  extent  of  smooth,  shining 
mud  is  l«*ft  exiMMieil  at  low  water.  Some  jmrtion  of  this  soft  sur- 
face is  sure  to  be  trodden  by  the  numerous  birds  that  feed  along 
the  shore,  or  to  have  its  surface  pitted  by  a  psissing  shower ;  often, 
too,  the  mu<l  is  left  in  regidar  ripples  by  the  retreating  tide,  and 
sometimes  a  leaf  is  borne  out  by  the  wind  and  dn)p|)ed  on  the 
plastic  surfiice,  to  record  the  character  of  the  vegetation  that 
fringes  the  shore.  The  red  mud  with  all  these  inscriptions  upon 
it  is  somewhat  hardened  by  the  warmth  of  the  sun,  so  that  it 
retains  its  place  when  the  advancing  tide  rushes  in.  As  the 
waters  then  sift  down  the  fine  mud  which  they  hold  in  suspen- 
sion, it  fills  each  foot-print  and  rain-drop  impression,  and  impris* 
ons  the  leaves  that  are  fast  on  the  bottom ;  and  tlius  is  finished 
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another  page  in  the  records  of  the  ages.  When  the  tide  steals 
slowly  out,  this  deposit  of  silt  is  left  behind  with  a  smooih,  glossy 
surface  as  before,  ready  to  receive  another  series  of  impressions. 
This  is  not  a  rare  or  exceptional  occurrence,  but  takes  place 
nearly  every  summer's  day  on  the  shores  of  the  great  bay. 

The  constant  accumulation  of  mud  left  in  this  manner  by  the 
retreating  tides,  although  a  single  deposit  may  not  exceed  a  sheet 
of  paper  in  thickness,  has  yet  formed  thousands  of  acres  of  rich 
meadow-land,  like  the  Tantramarsh  and  the  broad  meadows  of 
Grand  Pr6,  which  retain,  beneath  their  waving  fields,  the  records 
made  in  the  manner  we  have  described,  during  hundreds  and 
perhaps  thousands  of  years  before  the  Acadian  farmers  ntiade  that 
land  their  home.  Sometimes  upon  splitting  open  the  layers  of 
hardened  mud  that  form  these  meadows,  the  impressions  made 
by  the  feet  of  animals  are  found ;  often,  too,  the  bones  of  fishes 
are  thus  discovered,  showing  the  manner  in  which  the  remains  of 
the  fishes  that*once  swam  in  Devonian  and  Carboniferous  seas 
have  been  preserved  to  our  own  day. 

Another  series  of  markings  th^  are  well  displayed  on  the 
shores  of  the  Bay  of  Fundy,  and  which  are  commonly  associated 
with  fossil  foot-prints,  are  the  shrinkage-cracks  (or  mud-cracks 
and  sun-cracks,  as  they  are  often  called)  formed  by  the  shrinking 
and  cracking  of  the  mud  upon  drying,  when  left  exposed  to  the 
heat  of  the  sun,  —  exactly  as  may  be  seen  in  every  dried-up  pool 
by  the  wayside.  Such  a  net-work  of  intersecting  fissures  fre- 
quently covers  many  acres  of  the  mud  on  the  shores  of  the  Bay 
of  Fundy  ;  and  these  modern  mud-cracks  often  intersect  and 
distort  the  foot-prints  that  have  been  previously  formed,  in  pre- 
cisely the  same  manner  as  the  ancient  foot-prints  were  sometimes 
distorted  in  the  Triassic  sandstone  of  the  Connecticut  valley^ 

The  discovery  of  the  stumps  of  pines  and  beeches  rooted  in 
what  was  once  the  surface  of  the  soil,  but  now  buried  beneath 
the  muddy  deposits  of  the  bay,  prove,  as  pointed  out  by  Pro- 
fessor Dawson,  that  the  land  has  subsided  and  allowed  the  depos- 
its to  reach  a  greater  thickness  than  they  could  otherwise  have 
done.  We  can  learn  from  this  submerged  forest  a  lesson  that 
will  be  of  value  to  us  in  all  our  geological  rambles.  It  furnishes 
one  of  the  many  indications  that  the  crust  of  our  globe  is  not  the 
terra  firma  it  has  been  fancied  to  be,  but  is  slowly  rising  in  one 
place  and  sinking  in  another,  and  is  sometimes  pushed  up  into 
great  folds  from  which  mountains  are  formed.  Recent  research 
has  shown  that  for  hundreds  of  miles  along  the  coast  of  Chili,  the 
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luiiil  is  ttlowly  rising ;  a  similar  movement  is  taking  place  in 
Northern  Euro{)e;  while,  on  the  other  hand,  areas  of  equally 
great  extent  in  some  ]K>rtions  of  the  Indian  and  Pacific  oceans 
are  slowly  sinking.  That  a  gradual  subsidence  and  an  equally 
gra<ltuil  (lefKisition  have  together  determintHl  the  mode  in  which 
great  thicknesses  of  sediments  have  accumulated  during  many  of 
the  pMiIogii^^il  ages  is  clearly  shown  by  the  formations  that  con- 
tain from  base  to  summit  the  indisputable  evidences  of  shallow 
water  origin. 

The  material  that  is  continually  de{K)sited  by  the  waters  of 
the  Biiv  of  Fundy  is  furnishiHl,  for  tlie  most  part,  by  the  wearing 
away  of  the  rocks  along  the  shores  of  the  bay.  Tliis  process  can 
no\vh<*re  be  better  seen  than  at  the  picturesque  promontory  at 
Ho[>eweIK  situateil  at  the  head  of  Shepody  Bay.  The  (Carbonif- 
erous conglonienite  there  forms  a  bold  headland,  which  is  being 
rapidly  eaten  away  by  the  waves  at  high  tide,  so  as  to  make  one 
of  the  most  inti^resting  bits  of  coast  scenery  that  we  ever  had  the 
pleatture  of  si^eing.  The  waves  have  not  only  worn  the  hard  con- 
glonienite into  many  dark  caves  and  ragged  capes,  but  have  also 
cut  out  hi^h  archways,  forming  natural  bridges  that  connect  out- 
standing masses  of  rock  with  the  shore.  In  some  easels  these 
bridp's  are  wanting  or  have  been  washed  away ;  and  what  were 
once  bold  hea<liands  are  now  si^panited  from  the  shore,  but  still 
bear  on  their  summits  a  crown  of  trees  and  shrubs  that  were 
once  continuous  with  the  vegetation  on  the  mainland.  The 
masses  of  rock  thus  separated  from  tlie  shore  —  frequently  calling 
to  mind 'the  outstanding  ^^  buttes**  along  the  Green  River,  and 
in  other  canons  of  the  far  West  —  form  islands  at  high  tide,  and 
an;  wurn  away  at  their  base  by  the  action  of  the  waves,  so  that 
each  is  supported  by  a  constantly  diminishing  column  of  stone, 
which  at  length  gives  way,  and  brings  down  the  huge  mass  into 
the  rearh  of  the  waves,  which  fast  reduce  it  to  sand  and  mud,  to 
be  spriNid  out  once  more  by  the  waters.  The  pebbles  that  Com- 
paq* the  conglomerate,  after  being  imprisoned  in  the  rock  for  un- 
known ages,  are  again  rolled  up  and  down  the  beach  as  they 
were  in  the  Carboniferous  days  when  they  received  their  form. 
We  were  interested  to  observe  the  ripple-marks  on  the  coarse 
rocks,  made  when  they  were  the  loose  sand  and  pebbles  on  the 
shore  of  the  Carboniferous  ocean,  only  a  few  inches  from  the  sim- 
ilar forms  impressed  upon  the  soft  mud  by  tlio  retreat  of  the 
mornings  tide.  So  exiictly  alike  were  the  ripples  in  each  case 
that  a  person  could  with  difficulty  appreciate  the  fact  that  one 
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series  was  formed  millions  of  years  before  the  other.  The  svstem 
of  denudation  and  deposition  so  well  illastrated  at  Hopewell 
Cape  also  furnishes  a  striking  example  of  one  of  the  most  uni- 
versal and  far-reaching  causes  for  the  *' imperfections  of  the  geo- 
logical record." 

Another  way  in  which  foot-printe  are  preserved  for  long  pe- 
riods of  time  is  by  becoming  filled  with  the  fine  sand  and  dost 
borne  along  by  the  wind,  which  by  being  drifted  into  the  tracks 
penetrates  their  finest  markings,  and  becoming  covered  with 
more  blown  sand,  or  by  silt  at  high  tide,  retain,,  as  already  ex- 
plained, an  accurate  mold  and  cast  of  the  foot-prints,  when  the 
material  shall  have  been  hardened  into  rock.  A  counterpart  of 
this  second  method  of  preservation  can  be  seen  when  the  newly 
fallen  snow  is  drifted  alon^:  bv  the  wind  and  fills  each  cranny 
and  crevice  in  the  pavement;  the  snow  gradually  accumulates 
above,  representing  the  sediment  sifted  down  over  the  foot- 
prints on  the  shore,  and  sometimes  becomes  frozen  into  a  solid 
mass,  which  when  removed  from  the  walks  retains  on  its  under 
surface  an  accurate  cast  of  every  line  and  crack  on  the  stones  be- 
neath. 

Still  a  third  mode  in  which  the  impressions  made  by  the  feet 
of  animals  may  be  permanently  preserved  is  seen  when  they 
are  filled  with  fine  sand  and  silt  brouo:ht  down  bv  streams  dur- 
ing  sudden  floods.  The  muddy  waters  then  spread  broadly  out 
over  the  trodden  sands,  and  cover  them  with  a  layer  of  fine  mud ; 
or,  again,  such  a  sheet  of  sediment  may  itself  receive  the  impres- 
sions and  be  covered  with  sand  by  the  incoming  tide. 

Layers  of  sand  and  clay  when  once  deposited  not  only  tend 
to  become  consolidated  by  the  pressure  of  the  mass  that  goes  on 
forming  above  them,  but  are  also  penetrated  by  water  bearing 
silica,  lime,  etc.,  in  solution,  which  by  being  deposited  around 
the  particles  of  sand  cement  them  together  so  as  to  form  a  com- 
pact sandstone ;  the  strata  of  mud  and  clay  may  form  at  the 
same  time  beds  of  slade.  Sandstones  and  shales  being  exposed 
to  a  high  temperature  or  subjected  to  great  pressure,  are  further 
metamorphosed  and  form  quartzite  and  argillite,  or  the  common 
slate  used  in  the  school-room.  Throughout  all  these  changes, 
however,  the  rocks  sometimes  retain  the  forms  impresaed  upon 
them  when  they  were  soft  sand  and  mud. 

The  oldest  tracks  known  —  excepting,  perhaps,  the  trails  left 
by  annelid-like  animals  on  the  Taconic  rocks  of  Vermont  —  were 
discovered  some  twenty-five  years  since  in  the  Potsdam  sandstone 
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:ki  Bfiuihiirnoif),  Cimiulit,  nituated  about  twenty  miles  westward 
•  if  M<ii)tr<'»l.  TIh'su  fout-printi  were  ma<)u  a  subject  of  study 
l>y  I'mfossor  Owen,  imJ  were  considen-d  by  him  as  having  been 
foriniil  by  a  large  crustuceiin,  resembling  vory  closely  in  structure 
till-  /.t'»iu/H«,  or  "  king-cr.tb,"  so  common  along  tlio  Atlantic  coast 
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lit  till'  prestrnt  day.  The  tracks  consiHt  of  a  medial  furrow,  ac- 
(vimiNinied  on  l>otb  sides  by  a  large  number  of  small  indcnlations. 
TIn!  entire  series  of  impn^Bsions  is  about  six  inches  wide,  and 
liiia  been  followed  m  some  eases  for  several  feet.  It  will  l>u  no- 
tictil  that  the  tracks  on  each  side  of  the  mnlial  lino  have  a  defi- 
nite rotation  and  form  separate  groups  which  regularly  suci-ecd 
line  another, — each  of  these  sets  of  iinpn-ssions  in  the  trail  n-pre- 
s<.-nt<-4l  abovM  being  formed  by  seven  individual  tracks  on  each 
Hide  of  the  furrow.  From  the  nature  of  the  impressions  and  the 
regularity  with  which  they  succeed  each  other,  we  conclude  that 
they  were  made  by  an  animal  having  either  seven  individual  h^ 
on  eai^li  sitle  of  the  body,  or  else  a  fewer  number  of  limbs  which 
weri' divided  at  their  extremities;  the  latter  theory  is  the  one 
that  I'rofessor  Owen  considered  most  probable.  The  modem 
Limulus,  whose  trail  resembles  these  ancient  foot-prints  almost 
exai'tly,  has  live  pain  of  true  legs,  four  of  which  are  forked  at 
th>-ir  ••xtremities,  while  the  hindmost  pair  is  terminated  by  four 
himellar  up]M-ndagpa.  The  rigid  tail  of  the  Limulus  leavi-s  a  fur- 
row  on  the  santl  over  which  tlie  animal  walks  corri'sponding  to 
the  central  furrow  in  the  trails  on  the  Potsdam  sandstone.  That 
this  ancient  furrow  was  also  made  by  a  rigid  tail,  and  not  by  the 
under  surface  of  the  animal's  body,  is  shown  by  the  fact  that  when 
a  sharp  curve  was  followed,  the  medial  furrow  swept  to  one  side 
and  sometimes  obliterated  the  foot-printa  on  the  convex  side  of 
the  trail. 

Several  series  of  foot-printa  of  the  same  general   natnre  as 
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those  shown  in  Figure  77  have  been  discovered  at  Beauhamois  and 
at  other  localities  in  Canada ;  to  all  of  these  the  generic  name  of 
Protichnites  (^earliest  foot-prints^  has  been  given.  These  tnuls 
differ  among  themselves,  however,  principally  in  regard  to  the 
number  of  individual  tracks  in  the  successive  series  of  impres- 
sions. Some  of  the  trails  have  seven  separate  indentations  in  each 
corresponding  series,  and  are  hence  designated  as  Protichnites  sep^ 
tem-notatuB  ;  others  with  eight  impressions  in  each  group,  making 
sixteen  as  formed  by  all  of  the  feet  of  the  animal  at  the  same 
time,  are  known  as  P.  octo-notatua ;  others  have  received  the 
name  of  P.  tmUti-notatus,  When  we  remember  the  great  an- 
tiquity of  these  foot-prints,  their  discovery  is  seen  to  be  of  pecul- 
iar interest.  The  Potsdam  sandstone  on  which  they  were  im- 
pressed foi*ms  the  base  of  the  Silurian  system  in  this  country, 
and  is  almost  the  oldest  formation  in  which  well-defined  fossils 
have  been  found.  If  we  attempt  to  enumerate  the  centuries 
that  have  passed  away  since  these  delicate  foot-prints  were 
traced  upon  the  sandy  shore  of  the  old  Silurian  ocean,  we  find 
ourselves  as  totally  bewildered  by  the  almost  infinite  lapse  of 
time  as  we  are  when  we  endeavor  to  comprehend  the  distance  of 
the  fixed  stars  in  space. 

Splendid  specimens  of  Protichnites  can  be  seen  at  Montreal, 
in  the  rooms  of  the  Geological  Survey  of  Canada,  to  whose 
former  director.  Sir  William  Logan,  we  owe  our  knowledge  of 
these  interesting  fossils.  No  one  can  examine  those  slabs  of  sand- 
stone, with  the  strange  trails  sweeping  across  them,  without  some 
of  that  feeling  of  mingled  wonder  and  awe  which  creeps  over  us 
when  we  see  the  inscriptions  of  some  ancient  people  regarding 
whom  tradition  is  silent. 

These  trails  are  not  only  interesting  from  their  great  antiquity, 
but  also  because  they  afford  the  only  records  ever  discovered 
of  the  animals  that  made  them.  We  find  in  the  rocks  that 
have  afforded  these  foot-prints  a  few  fossil  sea-weeds,  which 
mark  the  humble  commencement  of  the  flora  of  the  globe,  the 
shells  of  the  Lingula,  which  are  quite  abundant  at  some  localities 
and  are  the  most  common  fossils  from  this  formation,  and  also  a 
few  shells  of  other  brachiopods,  and  some  equally  rare  specimens 
of  gasteropod  shells.  These  lowly  forms  of  life,  together  with  a 
few  species  of  trilobites,  some  of  which,  however,  reached  a  very 
large  size,  make  up  the  scanty  fauna  of  those  early  days.  None 
of  the  animals  in  this  brief  list  could  have  left  trails  on  the  sand 
at  all  similar  to  those  known  as  Protichnites^  which  owe  their  im- 


1877.]  Concerning  Foat-Printi.  418 

prossion  to  some  unknown  crustacean  of  a  higher  degree  of  organ- 
ization than  anv  of  the  animals  we  have  enumerated,  which  was 
liUfnilly  the  king-cnib  along  the  shores  where  it  made  its  home. 

The  Potsdam  sandstone  has  also  yielded  another  series  of 
foot-prints  fully  as  large  as  Protichniten^  called  Climactichnite$^ 
in  reftrrence  to  their  striking  resemblance  to  a  rope-ladder.  These 
inipresHions  (Figure  78)  consist  of  two  furrows,  about  six  inches 
apart,  the  interspcice  crossed  by  parallel  curved  furrows  that  rep- 
resent the  rounds  of  the  rope-laddor ;  there  are  also  indications  of 
a  medial  furrow,  as  in  Protichnite9.  Of  the  animal  that  formed 
tliesi*  trails  even  less  is  known,  as  can  be  inferred,  than  of  those 
wlioiM*  tnicks  we  have  been  considering,  lliey  are  supposed  by 
Home  penMms  to  be  the  track  left  by  a  huge  trilobite,  like  Para- 
ilnxiihn  Uarlani:  others  consider  them  as  the  trail  of  a  large 
g:iAtero|>iNl,  no  other  rt*cords  of  which  are  known.  Although  the 
trail  known  as  Climaetichniten  differs  greatly  in  ap|)earance  from 
PrtitirhnitrSy  yet  it  is  not  impossible  that  they  were  formed  by 
the  same  animal  under  different  conditions :  one  impressed  upon 
the  sands  while  walking,  the  other,  perhaps,  formed  by  the- swim- 
ming ap|>endagcs,  which  are  supposed  to  have  resembled  those 
of  the  Limulus. 

As  we  have  seen,  the  crustaceans  were  the  highest  forms  of 
life  in  the  Silurian  oceans ;  their  reign  was  terminated,  however, 
about  the  close  of  the  upper  Silurian,  by  the  introduction  of 
Ashes,  which  continued  to  be  the  rulers  of  the  ocean  throughout 
the  I)«^vonian  age,  which,  for  this  reason,  is  often  spoken  of  as 
the  age  of  fishes.  Another  great  advance  was  made  in  the  life  of 
the  globe  during  the  Carboniferous  age,  when  the  air-breathing 
reptiles  first  came  upon  the  stage  of  being.  The  existence  of 
these  more  highly  organized  animals  in  the  Carboniferous  age 
was  first  made  known  by  the  discovery  of  their  foot-prints.  The 
honor  of  first  bringing  these  interesting  relics  to  the  notice  of 
geologists  is  due  also  to  Sir  William  Logan,  who  discovered  rep- 
tilian foot-prints  on  slabs  of  Carboniferous  sandstone  in  1841,  at 
Horton  Bluff,  Nova  Scotia.  Shortly  afterwards,  the  well-known 
discovery  of  the  foot-prints  of  a  large  amphibian,  named  Sauropu$ 
primirvu9^  was  made  at  Pottsville,  Pa.  For  some  time  the  foot 
prints  of  these  ancient  reptiles  were  the  only  evidence  known  of 
their  existence.  These  scanty  records,  however,  were  enough  to 
demonstrate  that  lizard-like  reptiles,  of  considerable  size  and  of  a 
high  organization,  existed  daring  the  age  in  which  the  coal  de- 
posits of  Nova  Scotia  and  Pennsylvania  were  formed. 
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After  a  time  the  skeletons  of  some  of  the  Carboniferous  reptiles 
were  brought  to  light.  One  of  the  earliest  and  most  interesting 
of  these  discoveries  was  made  by  Lyell  and  Dawson,  while  ex- 
amining the  stump  of  a  Sigillaria,  one  of  the  most  common  trees 
of  the  coal  swamps,  which  had  been  buried  in  the  sand  that  now 
forms  the  thick  beds  of  sandstone  at  the  South  Joggins,  Nova 
Scotia.  The  stump  in  question  seems  to  have  rotted  away  in  the 
interior  during  the  time  when  it  was  partially  buried  in  the  sand, 
so  as  to  form  a  convenient  retreat  for  the  reptiles  that  made  it 
their  home,  and  in  which  they  died  as  they  were  entrapped  by 
the  sand,  which  at  length  filled  the  stump  and  preserved  the  re- 
mains. Other  skeletons  of  Carboniferous  reptiles  have  since  been 
discovered  in  considerable  abundance  at  Linton,  Ohio.  A  care- 
ful study  of  these  remains  has  shown  that  there  was  no  lack  of 
diversity  or  of  ornamentation  and  beauty  among  the  reptiles 
that  recorded  their  existence  on  the  sands  of  the  Carboniferous 
sea-shore,  the   authenticity  of   which   has  been  so   abundantly 

verified. 

In  the  Triassic  period,  which 
next  succeeds  the  Carboniferous 
age  in  geological  history,  another 
great  advance  was  made  in  the 
progress  of  life  on  the  earth  by 
the  appearance  of  birds,  which, 
as  a  class,  stand  next  above  the 
reptiles  in  the  zoological  scale. 
The  existence  of  the  feathered 
tribes  during  the  Triassic  period 
was  first  made  known  by  the  dis- 
covery of  their  foot-prints  in  the 
red  sandstone  of  the  Connecticut 
valley. 

The  Triassic  formation  in  which 
these  impressions  were  found  fills  the  greater  part  of  the  Connect- 
icut valley,  and  is  again  largely  developed  in  New  Jersey,  afford- 
ing in  that  State  the  red  shales  and  sandstones  so  well  known  to 
travelers  over  the  various  railroads  that  radiate  from  Jersey  City. 
It  is  this  formjjtion  that  furnishes  the  "  brown  stone  *'  so  lai^ly 
used  for  architectural  purposes  in  New  York  and  the  neighboring 
cities.  The  same  formation  stretches  southward  as  far  as  Vir- 
ginia and  North  Carolina,  where  it  contains  highly  valuable  beds 
of  coal. 


(Fio.  79.)    SLAB  OP  TRIASSIC  SANDSTONE 
WITH  TRACKS  OF  BIRDS  AND  REPTILES. 
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Tlir  f<»ot-priiit8  found  so  abiiiulantly  in  the  Connecticut  valley 
friM|U(*ntIy  Aeein  to  have  lNH*n  inoprt^saiHl  \\\yo\\  a  layer  of  soft  mud, 
now  Riialt%  and  to  have  been  covered  with  a  layer  of  sand,  now 
hariK*n(Ml  into  a  firm  8;indtitone,  which,  U{)on  being  raised  from  its 
nativi*  IhhI,  retains  ufton  its  under  surfiice,  standing  out  in  relief, 
an  cxac't  c;iMt  of  the  foot-prints.  These  natural  ciists  are  often 
as  |uTft*ct  as  if  moldi*d  in  plaster,  and  sometimes  retain  even 
th«'  Iin<*H  and  creasi*s  of  the  skin  which  covered  the  feet  of  the 
animals  that  impn*8seil  them.  These  tracks  have  not  been 
found  in  a  few  rare  instances,  but  number  many  thousiinds,  ob- 
taiiKMl  from  nearly  forty  localities  in  the  valley  of  the  Connecti- 
cut :  thr  writer  has  also  obtaineil  scvend  sfK'cies  from  Pompton 
and  IMainfi«*UU  N.  J. 

Wr  commonly  hear  these  fossil  foot-prints  siK>ken  of  as  ^  bird 
tnicks :  "  they  include,  however,  very  many  that  are  clearly  rep- 
tilian in  their  chanicter.  CHhers  have  been  referred  to  marsupial 
animals  by  Pn»fessor  Hitchcock,  to  whose  splendid  re{x>rt  on  the 
Irhnolntry  of  Msussacluisetts  we  would  refer  our  readers  for  de- 
tail<Ml  ami  accurate  infonnation  on  this  siibject. 

Nt>  skfU'tons  of  thi>8e  ancient  inhabitants  of  Connecticut  and 
Now  Jersey  have  been  found  sufficiently  well  preserveil  to  sub- 
stantiate the  conclusion  of  geologists  that  many  of  the  tracks 
wrn*  ma<le  by  birds,  as  the  class  is  at  pn'simt  definiHl.  Some 
persons  are  inclined  to  ascribe  the  bird  tracks  to  kangsiroo-like 
reptiles,  which  walked  on  two  legs,  like  the  gigantic  Iladrottaurus 
that  iniiabited  the  shores  of  New  Jersey  in  the  next  succeeding 
agt\  —  the  Cn'taceous.  Some  ftirtunate  discovery  of  the  skele- 
tons of  tlu^se  animals  will  piissibly  show  that  they  possesseil  some- 
thiiii;  of  that  strange  ^^ synthetic  structure'*  so  often  met  with 
in  geological  history.  It  is  not  impntlmbh*  that  theses  estrliest  of 
birds  ]Kissi*ssed  a  combination  of  reptilian  and  avian  characters,* 
extMnpIitied  by  the  Archctttpttryx^^  the  PtrrtnlactyU^  and  the 
to4»tli«*d  binis  from  the  Cretaceous  formations  of  Nebniska. 

The  ]trinci{ial  resisons  that  have  1«.h1  geologists  to  consider  many 
of  tlu^  C*onnecticut  foot-prints  as  having  been  made  by  birds  are 
that  the  animals  were  clearly  bipeds,  and  left  a  tridactyK>us,  or 
three-toed,  impression  on  the  mud  ;  some  of  them  hiid  a  fourth 

1  A  f(»»U  bini  fuand  at  Solenhofen,  Bavaria,  baTinc  short,  ronndcd  winfrt  with 
cUw*  :ittuclie«I,  anil  a  lonf^  liiaril-like  tail,  coin|KMed  of  about  I  went  j  vcrtcbrs,  each 
■ufiiMirtiii;;  a  |iair  df  (|uill*reathcrf. 

'^  A  ^ennt  of  flTing  reptiles  t»clongin|j:  to  the  Joravaic  and  Cretaceous  a|;e»,  which 
|iotM.-»M.'4j  membraneous,  bat-lika  wings,  that  sonctiniet  roeasarcd  twenty-flre  leet 
from  tip  to  tipw 
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toe,  connected  with  the  metatarsal  bone  above  the  foot  (as  in 
many  modem  birds),  which  sometimes  left  a  slight  impresaion 
on  the  trodden  surface.  But  the  most  striking  analogy  between 
the  ancient  tracks  and  the  foot-prints  of  modem  birds  is  to  be 
seen  in  the  fact  that  the  phalanges,  or  joints  of  the  toes,  have 
the  same  numerical  ratio  in  each ;  that  is,  in  three-toed  birds  the 
inner  toe  has  three,  the  middle  one  four,  and  the  outermost  one 
five  phalanges. 

The  force  of  these  arguments  in  favor  of  the  ornithic  char- 
acter of  the  foot-prints  has  been  somewhat  impaired  by  the  dis- 
covery of  tracks  bearing  these  peculiarities,  but  having,  also,  in 
connection  with  the  large  tridactylous  impressions  of  the  hind 
feet  the  much  smaller  five-toed  tracks  formed  by  the  fore  feet  of 
the  same  animal,  showing  that  they  were  made  by  a  reptile. 
Sometimes  a  medial  furrow  accompanies  such  tracks,  indicating 
that  the  animal  possessed  a  long,  strong  tail.  These  discoveries, 
although  proving  that  there  have  been  three-toed  reptiles,  yet 
by  no  means  prove  that  all  the  **  bird  tracks "  were  formed  by 
such  animals. 

We  learn  from  the  Triassic  foot-prints  that  the  strange  creat- 
ures that  impressed  them  not  only  inhabited  the  Eastern  States 
in  great  numbers,  but  also  that  there  was  great  variety  in  that 

ancient  fautia. 

The  accompanying  figare  of  the 
foot-print  known  as  Brontozoum 
giganteum^  from  Professor  Hitch- 
cock's report,  represents  the  larg- 
est of  the  bird-like  tracks  found  in 
the  Connecticut  valley.  The  foot- 
print represented  in  the  figure  as 
two  and  one  half  inches  in  length 
is  in  fact  eighteen  inches  long  and 
a  foot  in  breadth,  indicating,  not 
only  from  the  size  of  the  foot-print, 
but  from  the  manner  in  which 
the  trodden  surface  was  crushed 
down,  and  also  by  the  length  of 
the  stride  that  separates  the  steps, 
a  bird  of  gigantic  proportions,  that 
must  have  far  surpassed  in  size  the  largest  of  living  birds, —  al- 
though probably  not  exceeding  the  dimensions  of  the  DinarniM 
giganteus^  which  at  no  very  distant  time  inhabited  New  Zealand. 


(Fio.80.)    BBONTOZOUH  QIQANTEUM 
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"'I'Ih'  j^iaiit  rul«»r  of  the  valley,"  however,  waa  the  great  Oto- 
znum^  \\  hii^*  bipnl  reptile,  whose  foot-prints  were  each  twenty 
iiirh4*s  in  lrn<xth  by  sixtiH^n  inehes  in  breadth,  and  fU'|Kiniteil  by 
stridi»s  thriM*  f«H*t  long ;  its  great  weight  presstnl  down  the  sands 
as  if  an  el«*phant  had  walkf>d  over  them.  Together  with  these 
gigantii*  f<N)t- prints  are  found  the  tracks  of  other  and  much 
snuill«T  d4*ni7.<Mi.s  iif  the  shore.  The  smallest  of  the  Triassic  rep- 
tih's,  as  intlicated  by  its  tmckf  could  not  have  excee<led  a  com- 
mon frog  in  hi/e.  Associated  with  these  are  f(»und  the  tniils  of 
worms  and  curious  markings  sup{H)setl  to  have  Ikhmi  made  by  the 
fnis  of  ti.>hes,  which  we  know  inhabitinl  the  waters  in  great  num- 

Tlu*  8mo<ith,  glossy  surfaces  of  the  slabs  bearing  the  foot* 
prints  iiave  often  rei^eivinl  other  inscTiptions  which  are  scarcely 
less  inten*sting  than  the  records  of  aninuil  life.  Frequently  the 
surfatH}  of  the  n^'k  is  pitted  with  impressions  made  by  falling 
rain-drops,  antl  we  can  even  tell  the  direction  from  which  the 
wiuil  ))Icw  during  the  time  that  those  ancient  showers  watered 
tlic  (*arth.  The  ripple-marks  plainly  tell  tiiat  the  soft  mud  was 
iovcrctl  witii  water,  which  then,  as  now,  broke  in  ripples  on  the 
U'ach.  The  sun-cracks  no  less  clearly  prove  that  the  wet  mud 
was  left  cxposcil  to  the  heat  of  the  sun,  which  caused  it  to  shrink 
and  crack,  and  that  the  surface  was  again  covered  with  water 
whi(*h  tilleil  the  cracks  with  sand  and  thus  s<»cureil  their  pn'serva- 
tion.  These  combined  records  show  that  the  tide  ebbed  and 
flowed  along  those  ancient  shores,  an<l  that  when  it  was  at  its 
lowest,  it  left  exposed  a  broad  stretch  of  shining  mud,  like  that 
which  borders  the  Bay  of  Fundy  at  low  tide  ;  ui)on*thiH  pUuitic 
surface  the  strange,  uncouth  monsters  that  emerged  from  the 
dr(*p  iinprcsseil  the  im|)erishable  records  of  tiuMr  existence. 

We  will  h»avo  to  our  readers  the  pleasure  of  picturing  the 
.straug<*  sccn(*s  that  iilleil  the  valley  of  the  Connecticut  in  those 
di>taiit  ilays,  when  conifers,  cycads,  and  ferns  of  trojucal  growth 
formed  a  varie<l  anil  lieautifui  border  to  the  valley  and  furnished 
.sh(It4*r  and  fotxl  for  the  singular  creatures  whose  footste{)s  we 
have  foIIi»wed. 

To  ih«.«M5  who  would  drink  deeiMjr  of  this  "foot-print  lore," 
we  recommend  the  writings  of  Hitchcock,  Deane,  Lea,  Owen, 
etc. ;  or,  still  better  than  all,  to  pry  o{)en  the  leaves  of  the  an- 
cient tile  library  of  nature,  and  inter])ret  for  themselves  the 
cuniform  impressions  with  which  they  are  inscribed. 

VOL.   XI.  —  3IO.  7.  S7 
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EXPERI3IENTS   ON   THE    SENSE-ORGANS  OF   INSECTS. 

BY   A.    8.   PACKABD,  JR. 

T^HE  interesting  experiments  of  Mr.  Trouvelot,  described  in  the 
-*"  Ap'ril  Natuk^vlist,  which  it  should  here  be  expUuned  were  in 
my  hands  eight  years  before  their  final  publication,  the  MS.  hay- 
ing been  overlooked,  led  me  to  make  similar  experiments,  which 
are  ofiEered  here  with  the  hope  of  stimulating  some  more  com- 
petent observer  to  work  up  the  subject  in  a  more  complete  and 
scientific  way. 

t  From  a  worker  honey  bee  (^Apis  mellifica)  I  removed  one 
antenna.  It  fiew  with  difficulty  and  acted  as  if  much  hurt.  On 
removing  the  other,  except  the  first  and  second  joints  of  both 
antennas,  it  appeared  to  be  semi-paralyzed,  and  on  being  tossed 
up  in  the  air  fell  helpless  to  the  floor,  and  did  not  at  first  walk 
about  much,  but  in  two  or  three  minutes  recovered  sofficiently 
from  the  shock  of  the  amputation  to  walk,  though  it  had  apparent- 
ly lost  the  power  of  coordination  and  also  the  power  of  stinging ; 
but  it  soon  recovered  its  strength  enough  to  fly  a  little,  and  be- 
gan to  dart  out  its  sting,  but  most  of  the  time  it  buzzed  about 
on  the  table  on  its  back.  After  four  or  five  minutes  it  came  to, 
and  flew  with  a  comparatively  steady  flight  to  the  window  on 
being  thrown  up  in  the  air.  It  then  walked  up  the  window- 
pane. 

On  removing  the  stumps  of  both  antennae  it  was  partially 
paralyzed,  and  dropped  repeatedly  on  the  floor  upon  being 
thrown  irp  in  the  air.  It  did  not  regain  its  wits  as  soon*  as  be- 
fore, but  remained  on  the  window-sill  walking  about,  not  climb- 
ing up  the  pane.  It,  however,  had  the  power  of  partially  coordi- 
nating its  steps,  and  would  now  and  then  clean  its  feelers  (palpi) 
by  drawing  them  through  its  jaws.  It  would  not  sting  me  even 
on  pressure  with  the  finger.  Fifteen  minutes  afterwards  it  had 
not  recovered  the  power  of  flying,  and  in  essaying  flight  would 
fall  on  its  side,  buzz  about  on  its  back,  and  then  walk  staggering 
along.  The  movements  of  the  mouth-parts  were  not  affected.  One 
hour  after  deantennization  it  would  remain  motionless,  and  on 
violently  tapping  the  window-sill  on  which  it  rested  it  would  not 
stir,  but  on  touching  it  slightly  it  moved  a  little,  and  soon  became 
motionless ;  after  this  a  still  heavier  tap  \^ould  slightly  startle  it. 
Upon  depositing  a  drop  of  dissolved  sugar  within  a  line  of  its 
head  it  did  not  notice  it;  on  daubing  it  over  the  end   of  the 
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Htiini])  of  the  antenna;  no  movement  was  made  by  the  bee,  but  as 
s(M»n  ii8  the  tltiid  had  spread  and  moistened  the  mouth-parts  it  un* 
brut  its  niaxillx*  and  vigorously  lapped  it  up,  the  tongue  (lingua) 
playing  back  and  forth  between  the  maxilla*  as  the  latter  spread 
o|NMi  a  little.  During  this  operation  I  held  the  bee  between  my 
lingers  ;  it  <lid  not  sting  nus  but  soon  thrust  the  sting  partly  into 
the  Hkin  of  my  finger,  showing  that  the  power  of  stinging  had 
partially  returned. 

This  exiieriment  seems  to  show*  that  the  sense  of  hearing  may 
reside  in  the  antenna*  of  the  honey  bt^e,  while  that  of  smell  has 
its  seat  in  the  palpi  (and  iR*rlia|)S  the  tongue)  alone.  It  would 
also  mM.*ni  as  if  the  antennal  nerves  were  so  continuous  with  the 
supra<i'S4»pli:igeal  gimglia  that  they  are  as  it  were  {>art  of  the 
bniin,  their  n*niovaI  at  a  little  distance  from  tlieir  origin  pnxluc- 
ing  sueh  a  shtK^k  to  the  ganglionic  nervous  systt^m  that  the  insect 
ui'ts  somewhat  like  a  bird  on  being  deprive<i  of  the  cerebnd 
hemispheres,  while  the  special  senses  in  the  organs  left  untouched 
are  not  atfecteil.  The  bee  was  more  profoundly  impress4Ml  by 
the  mutilation  than  other  insects,  sis  will  l>e  scH^n  by  the  follow- 
ing ex[N*riment8,  and  this  is  evidence  in  favor  of  the  view  that 
the  Ilymenoptera  and  the  honey  bees  esi)ecially,  stand  at  the 
head  of  the  insect  creation. 

On  removing  the  antennae  from  a  species  of  Andrena^  a  com- 
mon wilil  bee,  it  immeiliately  fell  on  its  back  as  if  stunned,  and 
lay  on  its  side  curUnl  up  as  though  hurt,  and  on  letting  it  fall 
would  dn>p  down  and  lie  still  on  the  table,  not  trying  to  use  its 
wings.  It  laid  several  hours  on  its  back  and  then  died.  On  4hc 
other  hand  a  smaller  s{)ecies,  about  half  the  size  of  the  other,  on 
Inking  treat4Mi  in  (he  same  manner  did  not  si*em  to  be  much 
utTected,  sis  it  walketl  about  in  its  usual  lively  fashion  on  the 
table  and  finallv  Hew  out  of  doors.  A  small  Halictu*  nn<l  ^lu- 
Ifnchltra  l)ee,  after  the  loss  of  their  antenme,  flew  with  a  little 
lt*ss  directness  and  freeilom,  but  showed  no  signs  of  being  huit. 
A  humble  Ure  {BomlmM  I'lrffinica)  and  wasp  (^Veipa  maculata} 
on  being  deantennizetl  acted  in  much  the  same  manner;  on 
iMMug  thrown  up  in  the  air  they  would  repeatedly  fly  to  the  win- 
di»w,  not  being  stunned  as  in  the  honey  bee,  though  they  were 
somewhat  ailecteil,  occasionally  falling  over  on  to  their  backs  and 
remaining  there  several  minutes.  A  second  wasp  of  tlie  same 
si>eeies  aettnl  in  the  same  manner  after  the  same  style  of  treat- 
ment. On  placing  dissolved  sugar  on  the  stumps  of  both  anten- 
na*, no  impression  was  made  upon  it,  tiioogh  when  pat  to  its 
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mouth  it  eagerly  lapped  the  sweet.    Finally  the  wasp  flew  out  of 
the  window. 

I  removed  the  palpi  or  feelers  from  a  female  Polistes  wasp, 
leaving  the  stumps  of  the  maxillary  palpi.  It  did  not  eat  the 
sugar  with  its  usual  heartiness,  but  still  extended  its  tongue 
slightly.  One  experiment  like  this  proves  nothing,  but  suggests 
that  the  sense  of  sipell  or  taste  probably  resides  in  the  tongue  . 
and  base  of  the  maxilla}  of  these  insects  as  well  as  in  the  palpi. 

A  female  blue  mud  dauber  ^Pelopceus  cceruleus')  on  removal 
of  the  antennae  showed  no  less  activity  than  before  and  flew  and 
ran  about  in  its  ordinary  manner. 

A  large  blue-black  ichneumon-fly  on  removal  of  the  antennae 
was  not  affected  much.  On  placing  a  lump  of  sugar  at  its  mouth 
it  eagerly  lapped  it,  but  on  removing  both  pairs  of  palpi,  leaving 
short  stumps,  it  did  not  lap  the  sugar,  though  I  repeatedly  put 
it  close  to  its  tongue  and  actually  plastered  the  solution  on  the 
tongue.  I  also  put  the  insect  into  a  cup  with  a  solid  mass  of 
sugar  at  the  bottom,  but  it  did  not  eat  it,  having  apparently  en- 
tirely lost  the  sense  of  taste.  In  this  insect  it  would  seem  as  if 
the  sense  of  taste  resided  in  the  ends  of  the  palpi.  Previous  to 
their  excision  they  moved  very  briskly  while  the  ichneumon  was 
lapping  the  sugar  with  its  tongue. 

In  walking  up  the  side  of  the  glass  as  well  as  on  the  table  it  felt 
its  way  in  a  peculiar  tentative  manner  with  its  left  fore  leg,  the 
short  stumps  of  its  antennse  all  the  while  moving,  showing  that 
the  antennre  rather  than  the  eyes  are  used  in  walking,  and  that 
whiin  deprived  of  its  antenna?  and  eyes  it  uses  one  leg  like  a  blind 
man  his  stick  to  feel  its  way. 

An  ichneumon  of  another  species  on  removal  of  its  antennie 
and  of  the  labial  and  the  terminal  half  of  the  maxillary  palpi, 
lapped  sweetened  water. 

A  small  Microgaster^  on  partial  removal  of  the  palpi,  leaving 
only  the  stumps,  acted  like  the  larger  ichneumons. 

A  small  brown  ant  on  losing  its  antennae  was  at  first  evidently 
much  shocked,  turning  round  and  round  in  a  confused  manner, 
but  in  a  minute  or  two  it  walked  off  nearly  as  well  as  ever.  It 
found  its  way  to  the  rim  of  a  goblet  and  lapped  the  sugar  solution 
with  its  tongue,  the  maxillary  palpi  being  extended  straight  back- 
wards. It  cleaned  its  fore  legs,  drawing  them  through  the  max- 
illae. 

A  number  of  butterflies  and  moths  were  experimented  upon. 
On  removal  of  its  antennae  a  Papilio  Asterias  flew  irregularly  to 
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th«*  fl<H)r,  riMiiainiii^  thorc ;  on  opening  tho  window  it  flew  out 
luMvily,  having  eviilently  lost  some  of  its  powers  of  flight  unil  of 
(lirtTtin^  tlie  movements  of  its  wings.  It  remained  just  where  it 
liail  settled  in  the  path  fn»m  four  l\  M.  until  after  nine  o'chK*k  the 
ni*\t  morning.  Then  on  putting  it  in  a  sunny  place  it  disa{)- 
|HMri*d  live  minutes  aft(*r,  and  must  have  become  warmeil  and 
ilown  awav. 

A  folian  Philndici'  on  removal  of  its  antenna*  did  not  fly  quite 
so  n'a<lilv  its  one  in  the  same  room  unmutilated,  but  the  differ- 
(*ii('t»  was  not  niark(Ml ;  two  desmtennized  Pieri$  rajne  behaved  in 
the  Haint'  manner  as  the  Cnlias. 

Ah  Anjifunin  Idalia  in  losing  its  antenna*  seemtnl  but  slightly 
affiM-teiK  but  showetl  more  of  a  tendency  to  drop  to  the  floor  than 
if  in  a  natural  condition.  On  putting  sweetentMl  water  on  the 
ends  <»f  the  stumps  of  the  antennas  in  a  minute  it  partly  but  not 
wliolly  unroiliMl  its  maxilhe.  On  moistening  the  ends  of  the  la- 
bial jKiipi  no  etTtH-t  was  produced :  on  moistening  the  biuM^  and  ends 
(»f  thf  maxilla*  thev  at  oniH*  unn>lied  and  felt  about  for  the  swet^t 
<ibjc«n  with  their  ti|>s,  and  on  putting  a  drop  of  sweetened  water 
on  the  window  frame  in  front  of  it,  it  eagerly  lapiM^il  it  with  the 
maxilla*,  and  on  h»sing  the  place  of  the  dn>p  it  felt  around  until 
it  found  it  and  tlu*n  agsiin  lap|HHl  it.  This  expt^riment  tends  to 
show  that  both  the  sense  of  taste  and  touch  must  reside  in  the 
maxilla*  of  the  Lepidoptera,  and  not  in  the  palpi. 

( >n  rt*moving  the  antenna*  of  a  DtiUphila  lineata  which  had 
ju>t  (N»me  from  the  chrysalis,  it  seemed  to  fly  more  vigorously 
than  lH*fore,  and  to  be  rendertfd  more  restless  in  its  motions,  (hi 
snipping  oil  the  antenmu  of  an  AijrotU  Buhijothica  which  came  in 
at  a  Iight4*d  windi>w,  it  tumbled  about  headlong  at  times,  l>eing 
evidently  toj)-heavy  and  confustnl.  Another  owlet  moth,  DraMe- 
ria  t-nrhtt-a^  an  losing  its  antennx*  did  not  seeiu  to  sutler,  and 
8(M)n  rt*covered  sufliciently  to  fly  out  of  the  window  upon  the 
grass  and  to  st:irt  up  in  its  usual  manner  and  fly  off  at  my  ap- 
proat'h.     A  Cramhu$  similarly  treated  acted  in  a  similar  manner. 

Tin*  sense  of  touch  in  the  Lepidoptera  does  not  evidently  reside 
in  the  antennx*  alone,  and  all  the  experiments  show  that  after 
the  loss  of  the  antenna*  if  disturbed,  jarred,  or  touched,  they  are 
still  s«*nsitive  and  fly  off. 

A  few  flies  were  ex{>eriraented  upon,  the  antenna;  being 
snip|)ed  off.  A  ChironomuM  was  much  affected  ;  it  flew  about 
wildly  bouncing  on  its  head,  and  did  not  fly  up  the  window-pane 
upon  partial  recovery.     On  the  other  hand  no  effect  was  pro- 
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duced  on  a  Tipula  or  daddy-long-legs.     A  large  blue-bottle  fly 
(^Musca  Ccesar)  seemed  to  suffer  no  ill  effecte,  and  it  was  found 
flying  on  the  window  the  next  day,  lively  and  apparently  uncon- 
\  scious  of  its  loss. 

Three  Stomoxys  calcitrans  on  losing  their  antenna)  seemed  not 
at  all  affected,  being  as  lively  as  ever,  wiping  their  feet  and  run- 
ning and  flying  up  the  window,  with  motions  identical  with  oth- 
ers of  their  species  on  the  same  window. 

On  removing  the  antennae  from  a  beetle  (^Harpalus  caliginosus) 
no  difference  in  its  motions  was  observed;  dkClytus  rohinice  seemed, 
however,  slightly  discommoded,  while  an  Ellychnia  corusca,  when 
mutilated,  walked  slowly  and  with  difficulty,  where  before  it 
walked  with  moderate  rapidity  touching  the  ground  incessantly 
with  its  antennae ;  it  did  not  move  in  a  direct  line,  but  hesitat- 
ingly, and  sometimes  tumbling  over  on  one  side.  It  was  evidently 
gravely  affected,  and  finally  remained  quiet  for  several  hours; 
a  potato  beetle  (^Leptinotarsa  decem-lineata)  acted  in  the  same 
manner.  On  the  other  hand  a  weevil,  Hylobius  pales^  on  losing 
its  antennae,  exhibited  no  signs  of  discomfort ;  it  did  not  feign 
death  at  first,  nor  did  it  walk  over  the  table  with  a  less  well 
directed  gait  than  before. 

A  few  Hemiptera,  which,  it  should  be  observed,  have  no  palpi, 
suffered  the  loss  of  their  antennte.  Cicada  caniailaris  flew  about 
more  lively  than  before  it  was  operated  upon.  In  Coreus  tristis 
no  effect  was  produced,  while  a  large  -4r ma-like  bug  was  made 
more  sluggish. 

The  red-legged  grasshopper  ( Caloptenus  femur-rubrum^  was 
not  affected,  nor  was  Orchelimum  agile^  while  a  cricket  (^Nemobius 
vittatus^  on  losing  its  antennae,  at  once  stopped,  not  leaping  more 
than  two  inches,  and  walked  slowly,  but  used  its  palpi  in  walk- 
ing, cleaning  its  legs  with  them.  On  removing  the  labial  palpi 
its  movements  were  not  different,  though,  if  anything,  livelier. 
On  removing  the  maxillary  palpi,  no  difference  in  its  actions  was 
produced.  A  common  Qryllus^  in  losing  its  antennae,  was  but 
slightly  affected. 

A  large  dragon-fly,  j^schna  heros^  on  the  loss  of  its  antennae, 
seemed  to  fly  freely  about  the  room,  but  would  butt  against  the 
wall,  and  on  being  taken  out  of  doors,  flew  to  the  ground,  where 
it  usually  flies  rapidly  off  in  the  air. 

Spiders  seemed  to  bo  affected  by  the  loss  of  their  maxillary 
palpi  much  as  insects  by  the  loss  of  their  antennae.  A  female 
Lycosa-Wk^  spider,  after  the  removal  of  its  palpi,  for  four  or  five 
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minut4»s  movtxl  slowly,  but  with  a  direct,  well  coonlinated  gait, 
then  it  partly  recovereil,  and  moved  more  briskly.  Another 
smaller  KpeiraAxke  spider  did  not  seem  to  suffer,  except  that  its 
motions  were  slower,  and  on  being  touched,  it  would  gather  up 
its  lo«;rt  ami  foign  death. 

A  sjiocies  of  JuIuM  and  of  Polydenmu*^  on  amputation  of  their 
ant<*nn:i%  nither  hmg  stum|)s  remaining,  wore  at  first  somewhat 
discommcNhHl  and  then  seemed  to  walk  well,  but  less  rapidly 
than  before. 

It  would  be  premature  to  draw  any  inferences  from  these  ex- 
periments, but  the  impression  is  left  on  the  mind  that  in  remov- 
ing th(*  antenmu  in  some  cases,  it  seemed  as  if  something  more 
w:is  etTiH^tdl  than  making  the  insect  dt^f  or  depriving  it  of  the 
sense  of  taste  or  smell,  and  it  seemed  as  if  the  ganglionic  cen- 
tres wen*  aflected,  |)articularly  the  supra-a*sophageal  pair,  the 
insiM't  being  at  first  more  or  less  stunned  or  confuseil,  and  then, 
in  muny  ciises,  acting  as  if  the  nervous  centres  were  {permanently 
affet'ted  ;  not  so  much  as  if  one  of  its  senses,  but  all  or  nearly  all, 
won*  more  or  less  affected.  In  fact,  the  movements  somewhat 
n»seiiibleil  tiiose  of  a  dove  from  which  the  cerebral  hemispheres 
had  Km'u  n»movetl,  as  in  the  case  describe<l  in  Dalton's  Physiology, 
and  tiie  fact  that  the  insects  can  distinguish  light  from  darkness, 
|K*rhaps  the  main  function  of  the  eyes,  and  taste  their  appropriate 
f(KHl,  does  not  militate  against  the  idea  that  the  nervous  centres 
are  s4*riously  afTecteil.  On  the  other  hand,  no  such  effects  are 
PphIiu'ihI  when  the  leg,  or  even,  in  some  easels,  the  abdomen,  is 
removed.  I  do  not  see  that  my  experiments  enable  us  to  prove 
anything  as  to  the  nature  of  the  function  of  the  antennas  except  to 
indicate  that  the  insect's  brain  is  as  it  were  projected!  into  them, 
and  that  their  nerves  probably  possess  nucleated  cells,  homologous 
with  those  of  the  ganglia  from  which  the  sense-nerves  originate. 
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i  Material*  far  a  Knowledge  •/  tkt  Poti'Ewtbryonal  Development  of  Im»ecti.  By 
]*iiopB<«AoR  M.  Gahiv.  Waruw.  1S76.  4to,  76  pages  and  4  plates.  (Extracted 
from  (he  TranKactiont  of  the  Fifth  Meeting  of  Rnssian  Xataralists  in  Wamaw  ;  Sec- 
tion of  ZoTiIogy  and  ComparatiTa  AaalOBij.) 
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authors.  "  My  own  observations,"  says  he,  "  embrace  several  Diptera 
(Anihomyia,  Sarcophaga,  Alusca  domestica,  Scatophaga,  Sristcdis,  Stra- 
tiomyia)  ;  several  species  of  Fonnica  and  Myrmica  ;  one  Lepidopteron, 
LithocoUetis ;  and  of  Coleoptera,  Tenebrio  and  Chrysomela.  Among 
the  Diptera,  my  fullest  researches  were  those  on  Anthomyia  rufipeij 
a  smaller  species  being  easier  to  handle  in  preparing  cross-sections. 
especially  in  the  pupa  state,  when  most  of  the  organs  are  destroyed. 
In  Sarcophaga  camana,  I  observed  the  structure  *and  the  development 
of  imaginal  discs,  anterior  to  pupation.  The  relationship  of  this  species, 
as  well  as  of  Musca  vomitoria^  studied  by  Weismann,  to  Anthomyia 
authorizes  the  assumption  that  whatever  is  explained  here  about  the  5e- 
velopraeiit  of  the  latter  genus  is  equally  applicable  to  Musca  vomitoria 
and  Sarcophaga  carnaria^  and  also  to  the  other  above-named  Musddar 

**  More  or  less  complete  are  my  observations  on  the  development  of 
the  teguments  of  the  head,  the  thorax,  and  the  abdomen,  with  their  ex- 
crescences ;  also  on  the  development  of  the  alimentary  canal.  The  aim 
of  my  studies  was  not  so  much  to  investigate  the  details  of  the  develop- 
ment of  this  or  that  organ  as  to  observe  the  mode  of  formation  of  the 
rudiments  of  organs,  the  material  out  of  which  they  are  developed,  and 
the  time  of  their  appearance.  Many  facts,  introduced  into  science  by 
Weismann,  —  for  instance,  those  which  refer  to  the  part  played  by  the  im- 
aginal discs  in  the  development  of  the  imago,  —  must  retain  their  scien- 
tific weight,  with  slight  emendations,  with  respect  to  the  development  and 
structure  of  those  discs;  but  another  category  of  results,  elicited  by 
Weismann,  —  namely,  those  relating  to  the  histolytic  processes,  the  for- 
mation of  the  tissues  of  the  imago  from  tiie  produce  of  the  destruction  of 
the  organs  of  the  larva,  —  must  be  considered  as  erroneous  and  replaced 
by  others."     (Pages  4,  5.) 

The  main  portion  of  the  author's  dissertation  is  divided  into  nine 
chapters,  which  embody  his  own  observations,  and  are  entitled,  Imaginal 
discs  (^luscidaj);  History  of  the  development  of  the  head  ;  History  of  the 
development  of  the  abdomen  of  the  imago  ;  Adipose  body  and  destructive 
processes;  Imaginal  discs  of  the  ant  (Myrmica);  History  of  the  develop- 
ment of  the  leg  of  Lepidoptera  and  Coleoptera  ;  History  of  the  develop- 
ment of  the  alimentary  canal  (Muscida);  History  of  the  development  of 
the  proboscis;  History  of  the  development  of  the  alimentary  cancU  of 
Myrmica,  LithocoUetis^  and  Tenebrio, 

It  would  be  impossible  fairly  to  render  the  contents  of  these  chapters 
without  translating  the  whole  of  them ;  it  will  suffice  here  to  give  a 
translation  of  the  concluding  chapter  (page  64),  which  sums  up  the  author's 
results  and  views.  '^  Conclusions.  In  consequence  of  the  above-stated 
facts,  as  well  as  of  several  still  unfinished  researches  of  mine  concern- 
ing the  development  of  the  central  nervous  system  and  of  the  dorsal 
vessel,  we  may  reach  the  conclusion  that  the  formation  of  the  organism 
of  the  imago,  during  the  period  of  its  poet-embryonal  development,  is 
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:iri'iiiiip:iiii«sl  by  tho  following  pixx^Mes  :  Procei$e$  of  desiruction^  when 
nr^:iii>i  nr  ti*»siiei  of  the  larva  are  eutin*ly  or  |>artially  (lisinte^ratccl.  The 
pr«Hhii*tH  of  ihirt  fli-iiite|;nitioii  arc  not  uncd  imiiie<iiaU;ly  in  the  develop- 
nii'iit  of  new  hiHtnln^icul  elementA,  hut  are  asuimilated  hy  Hurtion  and 
l>I:iy  the  part  of  nutritive  nmteriuN.  ProcesseM  of  tmnMfnrmaiion^  I  call 
thoso  niorphohi;ri(Vil  pnM*esse8,  during  which  tho  formation  of  a  new 
or^an  takcH  plu<^*  with<iut  the  partici|)ation  of  a  newly  formed  morpho- 
li>«:ioal  rudinifnt,  but  when  the  old  organ,  without  being  destroyed, 
pa4<rs  into  the  morphologically  corresponding  organ  of  the  imago,  the 
newly  ap|M*arin;;  organ  differing  more  or  less,  morphologically  and  his- 
t(>ln<rir:illv.  from  the  old  one.  Thus  the  ctMilnil  nervous  system  of  the 
iarv;i*  ii{  Mtiarititr  \>  not  drstroyed,  but  is  tran^^fornuHl  into  the  central 
iHTV4Mi'4  svMiMn  of  the  imago,  tho  latt«*r  diff-riiig  very  nuich,  in  i\a  shape 
and  *>trui*tiir«',  fnun  the  former:  new  parts  have  apiM^an**! ;  the  first  knot 
of  tlif>  alHlouiinal  i^>nl,  not  existing  in  the  larva,  is  ditten'ntiateil ;  the 
tjnwih'nn  njiticHtn  is  newly  forme«l;  the  sha|H*  and  titrurtun*  of  the  ab- 
<h'iuiiial  ronl  are  e)iangi*il,  etc.  The  histologicid  elements  uf  the  ti^sueM 
<»f  t}ii>  ni*w  fir:;an  are  deriveil  fntm  tho.ne  of  tin*  transforming  larval 
or:::iii.  It  !•»  very  pnibable  that  th*.*  dorsal  viiwel  of  the  imago  of  JAfit- 
n^iif  \'s  oiilv  tran<*forme<l  fntm  the  dorsal  vesM'l  of  the  larva.  It  si^'ms 
tn  nil-  tli.-it  in  the  Mmrida:  the  dorsal  vessel  do(*!<  mit  interrupt  its 
fuiii>tinii>  during  tin*  |M'ri<Ml  of  |K>st -embryonal  deveh»pment:  very  ot\en 
\\iv  coiitrai'iionH  of  the  dorsal  vessel  of  Anthomyia  rufipes  wert^  observe<l 
diiriii;:  thi*  MMiiiid  and  tninl  ihiy  after  pupation,  when  thegn^ater  part  of 
iIm'  Iar\al  origans  wen'  alrea<ly  destniyed.  The  tritiing  diflerenws  be- 
twciii  ()it>  dor^^al  \ehM-l  of  the  imago,  as  C(mi|>:ire4l  to  that  of  the  larva, 
ina\  fiMiHiNt  in  its  sha|ie.  the  numl»er.  sha|K*,  and  |>osition  of  its  wing- 
sha|H  d  niiisclo.  the  number  and  i>osition  of  the  venose  o|>enings,  etc. 

"  PrtfCfffen  of  t/if  formation  of  new  organ$.  The  variety  of  these  proc- 
esses depends,  of  course,  on  the  morphological  and  physioh»gical  voW" 
ditioii<<  of  th«*  newly  forming  organ.  These  processes  consiht  in  the 
buildiii:;  up  of  an  org:ui  of  tho  imago  from  a  special  niorphologiail 
rudiment.  Thus  from  the  morphological  rudiments  called  imaginal 
diM*j*,  are  evolved  entirely  new  {lartji  of  the  bwly  of  the  imago, 
with  ttieir  ditli-ri'iit  tissues  —  hea«l,  thorax  with  the  extremities,  niusi'les, 
nerves,  etc. ;  |»ortions  of  the  ct^phalic  discs  are  convertetl  into  the  com- 
|H»und  eyes  of  the  imago :  out  of  the  thickening  of  the  alxlominal  M^g" 
mentA  of  the  larva  of  Anthom^a  b  dovelofKNl  tho  musculature  of  the 
alxlominal  segments  of  the  imago,  etc.  It  must,  however,  beat  the  same 
time  rememlieretl  tliat  there  are  do  well-markcil  boundaries  between 
tlieM' flitlerent  proi*esses;  the  terms  used  are  intended  merely  to  desig- 
nate the  moHt  marked  phase  of  this  or  tltat  process.  The  definitions 
given  of  those  processes  liave  only  a  relative  meaning,  like  all  our  defini- 
tions in  morphological  science. 
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"  Finally,  it  also  happens  that  parts  or  organs  of  the  larva,  during  the 
period  of  the  post-emhryonal  development,  will  pass  into  the  correspond- 
ing parts  of  the  imago  without  any  change,  or  with  very  little  change. 
Thus,  for  instance,  a  part  of  the  adipose  body  of  the  larv»  of  the  Mus- 
cidcB  and  of  the  ant  pass  into  the  adipose  cells  of  the  imago.  It  is 
worthy  of  notice  that  it  is  only  after  the  last  molt  of  the  larva  of  Core- 
thra  that  those  large  bundles  of  colossal  adipose  cells  make  their  ap- 
pearance, which  surround  the  anterior  tracheal  bladders ;  but  they  pass 
without  any  change  into  the  imago,  without  furnishing,  directly  or  in- 
directly, any  material  for  the  formation  of  the  organs  of  the  imago. 
This  fact,  taken  singly,  does  not  weigh  in  favor  of  the  importance  of 
the  adipose  body  as  a  living,  plastic  material  for  building  up  the  organs 
of  the  imago  in  the  period  of  the  post-embryonal  development.  The 
so-called  liistolytic  processes,  in  the  sense  of  "Weismann,*  as  well  as  the 
process  of  an  independent  formation  of  the  cells  from  the  products  of 
the  destruction  of  the  larval  organs,  I  have  never  observed. 

"  The  comparative  examination  of  all  these  processes,  which  take  place 
in  the  period  of  the  post-embryonal  development  of  different  insects, 
leads  us  to  the  conclusion  that,  from  the  number  of  the  processes  of 
new  formation  and  destruction,  as  well  as  from  their  morphological 
meaning,  the  highest  place  in  the  series  of  all  the  insects  must  be 
granted  to  the  Muscidce,  Besides  the  already  known  facts  of  compara- 
tive anatomy,  may  be  adduced  the  data  obtained  through  embryolog- 
ical  researches,  which  confirm  the  above-mentioned  statement.  The 
position  of  the  imaginal  discs  in  the  cavity  of  the  body,  the  mode  of 
development  of  the  head,  the  chest,  the  proboscis  with  all  its  parts,  the 
entire  destruction  of  the  exoderm  of  the  first  four  segments  of  the  larva, 
the  entire  destruction  of  all  its  abdominal  muscles,  etc.,  —  all  these  cir- 
cumstances lead  to  the  conclusion  that  the  organism  of  the  Muscida  has 
undergone  more  modification  than  that  of  any  other  insect,  during  its 
phylogenetic  development.  The  mode  of  development  of  the  strata  of 
rudiments  in  the  imaginal  discs  of  the  Muscidce^  as  compared  to  that  in 
the  discs  of  other  insects,  serves  to  confirm  that  conclusion.  In  the 
larvae  of  Muscidce^  both  strata  of  rudiments  of  the  disc  are  formed  anew 
from  a  common  cellulose  germ  on  the  peritoneal  envelope  of  the  tracheal 
tube,  or  on  the  neurilemma  of  the  nerve.  In  Corethra^  Miastor,  and  in 
the  Hymenoptera,  strictly  speaking,  the  mesoderm  of  the  disc  is  alone  a 
new  formation,  developed  with  the  participation  of  the  nerve  and  the 
tracheal  tube ;  the  exoderm  of  the  disc  is  derived  from  the  epithelial 

^  I  say  in  tho  sense  of  Weismann  because  later  observers,  as  C.  Chan,  P.  Mayer, 
often  use  the  term  histolyse  indifferently :  often  cases  of  ordinary  destructive  proe- 
esses  are  called  by  them  histolyse.  Weismann,  on  the  contrary,  clearly  distingniihei 
this  second  histdytic  process  from  the  three  other  processes  of  formation  of  the  or- 
gans of  the  imago.  The  histolyses  according  to  Weismann,  takes  place  only  when 
the  organ  of  the  larva  furnishes  the  skeleton  to  the  organ  of  the  imago,  etc,  etc. 
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i^'lU  nf  tho  thorarir  Ho^^nonU  of  the  lan'a.  In  butterflies  and  bcetleft, 
till'  |i:irt  (nirr«'*>|M)iifiin^  to  the  exodonn  of  the  ima^nal  dirtc  in  deriveil 
frt»rii  tlu*  ««|iitli<*littl  nac  of  the  leg  of  the  larva;  the  mesoderm  likewise 
io  :i  new  fitnuutioii.  It  14  ver}*  prolnble  that  a  further  inquiry  into  the 
|iro(*«-«s4*A  (»f  the  ]MMt-onibryonal  development  of  other  Diptera,  and 
aUo  of  inH(*cts  of  other  onlerH,  principally  of  Kuch  groups  as  have  so- 
iMlIi-fl  aiMMJal  larva*,  will  disclo^u*  Kome  trauKitional  forms  of  i)ost-embry- 
ohul  proc(»tiM'rt  leading  towanlii  the  extreme  and  well-eharact4Vize<1  type 
of  dfv<]opm<*nt  of  the  Musrida,  Thus  it  is  now  well  known  that 
Mittfhtr  *  in  a  tnuiiiecting  link  l>etw(*en  Muscidtt  and  Tipulttitr^  as  re- 
g:inls  thr  history  of  the  development  of  its  heail.  The  dorsal  fM^rtiou  of 
tilt'  li«*:id  of  Miastor  U  develo|K*d  from  the  cephalic  discs,  the  iNtsition  of 
whirh  is  himilur  to  that  of  the  cephalic  discs  of  the  3fHsriJa ;  the  ventral 
aiitl  lateral  |>ortions  of  the  head  of  the  iniago  of  Miaittor  are  develoi>cd 
with  the  |>artici]»ation  of  the  teguments  of  the  larval  cephalic  segment. 
TIh*  <lfv«-hipnient  of  the  organs  of  the  mouth  of  Afiastar  is  nnich  nearer 
to  rh:it  of  Corethra, 

*'TU*'  inuM-iilature  of  the  hea<l  of  the  larva  of  Miastor^  acconling  to 
Z:il«ii!»ky,  |»aH8eH  without  change  into  the  muscles  of  the  head  of  the 
iin:i«;o.  It  is  to  l»e  regrette<l  that  we  do  not  find  in  the  work  of  Za- 
I'li^ky  any  mention  of  destructiv«i  processes  in  the  cephalic  segment  of 
thf  larva  of  Afiastor.  If  the  destruction  of  the  exoderm  of  the  cephalic 
S4'i'ii)«rit  of  the  larva  is  not  rt*o>gniz(Ml,  at  least  in  its  dorsal  region,  it  is 
ditlinilt  to  undcrstan<]  how  the  newly  formed  |mrt  of  the  head  can  as- 
sunii'  its  normal  r«*lative  |K>sition  towanis  the  old  lar^'al  exoderm  of  the 
«vphalie  x4*;nnent. 

**  Some  niorphologii'al  importanci*  must  also  lie  attributed  to  the  inter- 
esting; fact,  that  in  the  larva  of  Afiastor,  the  formation  which  is  homol- 
ogous to  the  pair  of  ci>phalic  discs  of  the  larvie  of  AfuMcida  appears  in 
tli«*  >*|i.i|N*  of  a  single  (not  |>aire<l)  organ,  although  judging  by  the  nerves 
with  which  it  is  cimnected,  it  corres|H)nds  to  the  pair  of  cephalic  discs  of 
th«'  Afunndtt, 

*"  Tilt'  principle  arlopted  by  Weismann  for  the  division  of  all  insects  into 
two  sharply  dcHne^l  tyi>eH,  acconling  to  their  postH*mbryonal  develo|H 
ment,  and  which  depends  upon  the  presi^ncc  or  alisence  of  histolytic 
pn>ccH<fH,  and  also  on  the  mode  of  formation  of  the  histological  ele- 
ments of  the  ti!»!iues  of  the  imago,  —  in  one  case  from  the  KomchetdrU" 
ff^fn,  ill  the  other  with  the  |uirticii»ation  of  the  elements  of  the  tissues  of 
tilt*  larva,  —  aAer  all  that  has  been  sai<l  above,  must  lose  its  scientifle 
valtit'.  It  seems  to  m<;  that  the  principles  which  must  guide  us  in  the 
grouping  of  ins<*cts  with  regard  to  their  post-embryonal  development 
an*  till*  number  and  (|uality  of  the  destructive  processes,  the  jdifierent 
mt^les  of  the  building  up  of  the  organs  of  the  imago  from  the  newly 

1  Article  br  Mr.  Zalensky,  in  the  Proeeedings  of  the  Third  Meetiog  of  the  Kos- 
•isD  Nsiarmlists  in  Kiew. 
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formed  morphological  rudiments,  the  number  and  the  morphological  im- 
portance of  the  organs  transformed  from  the  organs  of  the  larva,  and  of 
those  which  pass,  without  change,  into  the  organs  of  the  imago. 

"I  deem  it  proper  to  examine  here  the  question  of  the  morphological 
importance  of  the  imaginal  discs  of  insects  in  general.  The  data  respecting 
their  embryology  and  comparative  anatomy  render  it  very  probable  that 
the  thoracic  imaginal  discs,  hidden  in  the  body  of  MuscidcB,  the  thoracic 
imaginal  discs  placfed  immediately  on  the  skin  of  CorethrcL,  Miastory  and 
the  Ilymenoptera,  and  the  thoracic  legs  of  the  larvae  of -Lepidoptera 
and  Coleoptera,  are  homological  formations,  replacing  each  other  in  all 
those  groups.  In  other  words,  and  more  explicitly,  I  believe  that  the 
thoracic  imaginal  discs  of  the  Hymenoptera,  MuscidiBy  Coreihra^  and 
Miastor  are  nothing  but  reduced  ambulatory  legs,  which  in  other  insects 
(Lepidoptera  and  beetles)  arc  used  as  organs  of  progression,  but  in  the 
above-mentioned  groups  (Muscida,  etc.),  have  lost  their  physiological 
value,  and  have  preserved  in  the  history  of  their  development  a  mere 
record  of  that  value.  This  view  may  be  sustained  by  the  following 
scientifically  pregnant  facts:  (1.)  All  insects,  the  larvae  of  which  possess, 
in  their  thoracic  segments,  the  so-called  imaginal  discs,  do  not  have  any 
rudiments  of  legs  on  the  same  segments  during  the  period'of  their  em- 
bryonal development;  in  other  words,  the  imaginal  discs  take  the  place 
of  the  legs,  which,  in  other  insects,  appear  much  earlier,  in  the  same 
places,  during  the  period  of  the  embryonal  development.  (2.)  In  insects, 
the  larva3  of  which  possess  thoracic  legs,  these  latter  are  transformed 
into  the  legs  of  the  imago,  in  such  a  manner  that  the  final  segmentation 
of  the  joints  of  the  log  of  the  imago  appears  more  or  less  sudden  and 
simultaneous,  in  consequence  of  the  segmentation  of  the  corresponding 
leg  of  the  larva,  which  has  been  very  much  drawn  out  in  length.  On 
the  contrary,  those  insects,  the  larvjc  of  which,  instead  of  thoracic,  am- 
bulatory legs,  have  imaginal  discs,  show,  before  the  appearance  of  the 
final  segmentation  of  the  leg  of  the  imago,  a  stage  of  a  praviitonal  seg- 
mentation of  the  leg  in  the  developing  imago.  Thus,  the  segments  of 
the  leg  of  the  imago  of  Muscidoe^  Hymenoptera,  etc.,  do  not  all  appear 
simultaneously,  but  gradually,  first  one,  tjien  two,  three,  etc  This  pro- 
visional segmentation  of  the  leg,  growing  out  of  the  imaginal  disc,  must 
be  considered,  probably,  as  the  expression  of  the  ultimate  segmentation 
of  the  leg  which  it  formerly  possessed  ;  or,  in  other  words,  the  provisional 
segments  of  the  leg,  developing  from  the  imaginal  disc,  remind  us  of  the 
permanent  segments  of  the  larval  legs  of  Lepidoptera,  beetles,  etc, 
which,  in  these  latter,  are  used  as  temporary,  provisional,  locomotive  or- 
gans. (3.)  I  believe  that  great  morphological  importance  must  be  at- 
tached to  the  fact  that  during  the  development  of  the  imaginal  disc  of  the 
MuicidOy  the  Hymenoptera,  Corethra,  and  Miastor^  the  provisional  cav- 
\o^  in  the  disc,  which  has  no  ultimate  meaning,  appears  first  of  alL 
Tkkt  fdeatific  meaning  of  this  provisional  cavity,  as  well  as  of  its  oat- 
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w.inl  t<'i;iiin«*iit«  run  Ix^  ox|ilaino<l,  I  think,  an  ftillow^ :  The  fact  that 
iiiia^iiial  iIIm'h,  tViriii:ili«iiiH  homnlogotiH  to  ainbiilatory  \vfp\,  aro  Hituatod 
ill  till-  I'aviiv  (»f  th<*  larvul  ImmIv.  in  runiiortion  with  the  tnichcn*  an«1 
iit'r\c>».  iiiii<.i  iin«h>ul»t4iUy  Ik*  tniflri^tiMMl  an  a  C(>nM>(|iionf'«'  of  tht*  (*oiu- 
|Miuiiil  pn ><•«•)(<«  nf  tht'  4liit])Iac«'ni<*iit  of  tlir  ima;;inal  <iiHC  from  the  surface 
htwanl-  ih«*  iniHT  I'livily  ahjnjr  th«»  tnichoal  IiiIm*  or  n*'rvi».  llu?  Iarvn» 
<if  f^fffthrii,  MitiMtttr.  f^hinmomus,  have*  tin*  ima^inal  (Uacs  more  on  the 

surt'ai f  tlu*  hkin   than   thoM*  of  llic  ant   (Myrvtirq),     In   the  funm*r 

Iar\:i*.  (Im'm'  formations  are  wall<Ml  in  hy  a  coniparalivcly  U'sa  <levelo|NHl 
foM  of  ih(*  <«kin.  In  the  larva*  of  Afyrmica^  this  deep  fold  is  transformed 
iii(o  a  \vtll-4ii'Vflo|M^l  lKi;r,  whieh,  together  with  the  K*^  of  the  imago, 
di-\«-Ii>piii;r  \%ii)iin  it,  is  phieed  dnting  a  ci*rtain  time  within  the  (.*:ivity  of 
th«'  Iar\ai  UhIv.  ImIow  it8  nms4?uhir,  Mi)K*utane<»us  stratum.  In  thes4> 
itiM-rt>.  after  the  Ittt;  in  stn*teli«'4l  outside,  the  hag  enejosing  it  is  atn>|»)iii*<i, 
and  ha-*  n*»  ulterior  meaning.  If  we  reprewnt  to  ourselves  that  the 
oiif^idf  a|MTMin%  leading  into  the  provisional  hag,  with  the  incipit>nt  leg 
of  (hr  ant,  is  eloM**!,  we  obtiiin  all  the  homologieal  |)arLs  of  the  disc 
of  an  ant  as  eompare<l  to  the  dise  of  Mmcidtr  in  the  corres|K)nding 
ptaiM'  of  drv«*lopment.  'Iliat  is,  the  part  of  the  disc  of  tln^  Muicidai 
wliieh  I  (h*M.*riU*<l  as  its  outside  tegument,  biHXimes  the  homoli>gue  of  the 
4']o^eil  fold  of  the  skin  in  the  ilisc  of  the  ant ;  the  provisional  cavity  of 
the  diM-  t»f  Musrit/tr,  iN'tween  its  outer  and  inner  tegument,  is  homol- 
oi:«»u<>  t«i  (he  cavity  «if  the  b;ig  in  the  disc  of  the  ant;  the  inner  tegu- 
m<'nt  of  th«*  disi'  of  the  Muicida  and  the  thickening  of  the  anterior 
half  of  the  di>*c  of  the  ant  represent  the  beginnings  of  the  leg  of 
(he  iuiai:o,  aii<l  are  homologou<«  formations.  The  phase  of  develop- 
ment of  the  imaixiiial  disc  of  the  ant,  before  it  begins  to  project  exter- 
nally. \\hen  the  extremity  consists  only  of  thn*(^  provisional  segments, 
aipl  the  t*v»rres|Mmding  phase  in  the  disc  of  Mustidte^  entirely  con- 
cealed \\i(hin  the  cavitv  of  the  ImxIv,  are  remarkablv  alike  anatoiuicallv, 

•  •  •  • 

if  we  d<i  not  \K\y  attention  to  the  external  o|)oning  in  the  d'n^c  of  tlie 
ant.  1 1  seems  very  prolwble  that,  when  the  |K)st-end»ryonal  develup- 
nifiit  nf  different  in-^'cLs  is  l>etter  investigatcil,  end>ry(dogical  facts  will 
Im-  fiMind,  which  will  favor  the  view,  explaineil  above,  of  the  imaginal 
di>e  of  Musridtp  being  comi»arable  to  the  disc  of  the  ant  {Afyrmica). 
I  mean  Xo  say,  that  an  interme<]iate  9tage  of  the  imaginal  disc  will  be 
fnuinl,  during  which  it  oci'upies  in  the  full-grown  larva  a  position  sim- 
ilar (<•  h^  |»osition  in  the  larva*  of  Mutcidtr^  and  hits  at  the  same  time 
\i^  outer  integument  and  provisional  cavity  similar  to  thos<*  of  the  ant. 

**  The  paire<l  atxlominal  tliickeningA  which  ap|M*ar  on  the  sidej»  of  the 
alMl«>niinal  segments  in  the  larvsc  of  Afuscida  before  the  fonnation  of  the 
IMTinaneiit  alNlominal  segmentii  of  the  imago  arc,  I  think,  morpliologic- 
ally  honitdogous  with  the  thoracic  imaginal  disot,  and  may  be  culleil  ab- 
doniinal  imaginal  discs. 

"  The  fact4  communicated  by  me  coDceruiug  the  fonnation  of  the  all- 
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mentary  canal  of  the  imago  daring  the  post^mhryonal  development 
induce  us,  first  of  all,  to  reflect  on  the  question,  What  transformation 
does  the  entoderm  of  insects  which  undergo  the  so-called  complete  meta- 
morphosis pass  through  from  the  very  beginning  of  the  life  of  such  in- 
sects ?  For  the  solution  of  the  question  how  many  times  the  entoderm 
of  such  insects  is  changed,  science  unfortunately  does  not  as  yet  possess 
sufficient  data  concerning  the  development  of  the  entoderm  during  their 
embryonal  development 

^^  If  the  supposition  of  some  investigators,  who  look  upon  the  abdom- 
inal depression  very  early  visible  in  the  blastoderm  of  Hydrophilutf 
Apis,  etc.,  as  a  stomach  (ga^trula),  proves  to  be  correct,  and  if,  secondly, 
my  observations  are  verified,  that,  notwithstanding  the  presence  of  this 
provisional  entoderm  (gastruld),  the  final  epithelium  of  the  median  intes- 
tine of  the  embryo  may  develop  anew  with  the  help  of  the  epithelium 
of  the  anterior  and  posterior  intestine,  then  we  will  be  able  to  affirm 
with  assurance  that  the  imago  of  insects  with  a  complete  metamor- 
phosis has  a  tertiary  entoderm.  On  the  contrary,  if  it  become  estab- 
lished <as  a  scientific  fact,  that  the  stomach  (gastrula)  of  insects  is  trans- 
formed directly  into  the  entoderm  of  the  median  intestine  of  the  larval 
embryo,  then  the  entoderm  of  the  imago  of  the  above-indicated  insects 
should  be  called  secondary.  There  is  a  considerable  array  of  facts  in 
favor  of  both  of  these  suppositions,  but  in  order  to  obtain  a  final  solution 
of  this  important  morphological  question,  we  must  wait  for  more  numer- 
ous observations  on  the  development  of  the  entoderm  during  the  em- 
bryonal and  post-embryonal  periods.^ 

''  As  to  the  anterior  and  {)osterior  intestine,  it  seems  very  probable  that 
these  portions  of  the  alimentary  canal  of  the  imago  of  insects  which 
have  a  complete  metamorphosis  are  secondary  formations." 

Kecent  Books  and  Pamphlets.  —  On  the  Fishes  of  Northern  Indiana.  By 
D.  S.  Jordan.  On  the  Genera  of  North  American  Fresh- Water  Fishes.  By  Darid 
S.  Jordan  and  Charles  S.  Gilbert.  (From  Proceedings  of  the  Academy  of  Natoral 
Sciences,  Philadelphia.)    8vo,  pp.  104. 

Die  Wandcrheuscherckc  (Qldipoda  migratoria  Linn).  Gemeinverst&Ddliche  Dar- 
stellung  ihrer  Naturgcschichte,  Lebenswcise,  Schadlichkeit,  nnd  der  Mittel  zu  ihrer 
Ycrtilgung.  Von  Dr.  A.  Gerstacker.  Berlin.  1876.  Svo,  pp.  67.  Two  colored 
plates. 

Catalogue  of  the  Lepidoptera  of  America  North  of  Mexico.  Part  L  Diarnali. 
By  William  H.  Edwards.    Philadelphia,  Pa.     1877.    8vo,  pp.  68. 

Antigony,  or  Sexual  Dimorphism  in  Butterflies.  (From  the  Prooeedings  of  the 
American  Academy  of  Arts  and  Sciences,  xii.  1877.)    8to,  pp.  8. 

Bulletin  of  the  United  States  Entomological  Commission.  No.  2.  On  the  Natu- 
ral History  of  the  Rocky  Mountain  Locust,  and  on  the  Habits  of  the  Touog  or  Un- 

1  Paul  Mayer,  in  his  Ontogeny  and  Phylogeny  of  Insects,  spetka  of  the  gastmla- 
stomach  of  the  embryo  of  Platygaster,  without  noticing  that  this  stomach  U  simply  a 
fold  of  the  body  of  the  embryo,  separating  its  cephalic  and  caudal  haloes.  The  em- 
bryo of  Plati/tjaster  is  a  highly  convenient  object  for  obsenration,  and  I  can  say  with 
assurance  that  in  this  case  the  primary  entoderm  is  not  formed  through  the  iuTagina- 
tion  of  the  exoderm. 
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rtodirrd  InM!ctt  Ai  thcj  occar  in  tbe  More  Fertile  Coantry  in  which  tboy  will  hatch 
(he  l'rv!ifiit  Year.     WMhington,  Maj,  1^77.    8vo,  pp.  15. 

The  Wc^iniinktor  Kcview  on  The  i{ct*ciit  Origin  of  Man.  Br  Jaroet  C.  Southall. 
(K\tnu-to«l  fnim  tlu*  Mfth«Nli«t  i^uarterlr  Ucvivw  for  April,  1877.)    8ro,  pp.  25. 

Gur  Piki-n,  <  )M  and  Vouii«;.  By  l*rof.  B.  ii.  Wilder.  (Keprinied  fW>iii  the  Popular 
Sciomo  Munihlv,  Mar  and  June,  1877.)     Hvu,  pp.  22. 

I  hi  Growth  uf  (  hildrvn.  Uy  II.  V.  Bowdiuh.  M.  1).  (From  the  Kighth  Annual 
lU|Mirt  uf  the  StAte  Boanl  of  Health  of  MaMachuvetiH.    Boston.     1877.     8vo,  pp.  51. 

Annuiil  Report  of  the  Trustees  of  the  Muacum  of  Comparative  ZotJlo^^y  for  1876. 
H<Mon.     1j*77.     kvo,  p|»,  47. 
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Out  Ills  KoTrNi>iFoi.i\  Purt»h.  —  Tliis,  after  all,  18  the  proiK.'r  name 
for  tills  raro  ^lK.K:ie8,  which  is  likely  to  be  more  commoo.  now  that 
Mr.  IViiigle  \i'M  found  new  htations  in  V<*nnont,  where  it  alM>und8. 
From  live  plaiita  sent  l»y  Mr.  Pringle  to  our  lk)t»nic  Garden,  the  plant 
it  now  in  Ido.tHom,  and  an  examination  of  the  frefth  flowerH  reveals 
the  fiot  that  the  plant  is  a  genuine  Orchis^  having  the  glands  in  a 
|Miiii*li.  Ill  fact,  it  is  a  true  congener  of  O.  tptctahilit^  but  with  lateral 
|H«taU  <ipri*a<liug  in  the  manner  of  most  Euro|>ean  8|>e(.ieri.  It  was  Kich- 
uriJMin  who  first  referrc<l  this  Orchis  to  Ifabetiana^  and  as  he  was  aided 
by  KobtTt  Brown  in  the  pre|)aratiou  of  his  liotanical  A|>|>endix  to 
FRiiikliii^  Journey,  one  felt  ooiitideiit  that  all  was  right.  Let  our  young 
l»otanii«ts  note  fmui  this  how  much  is  to  be  done,  if  they  will  but  use 
their  eyes.  —  A.  Git  AT. 

Tiikkk-Flowerkd  Sanguinakia. —  From  Galva,  Illinois,  H.  W. 
Young  sends  a  scape  of  Sanguinaria  Canadensis  which,  besides  the  ter- 
minal flower.  Itears  a  |)air  of  similar  lateral  flowers,  one  on  each  side,  at 
some  (Ii:*tance  Ik'Iow,  apparently  without  subtending  bracts;  an  interest- 
injLT  and  novel  monstrosity. —  A.  Gkay. 

Two-Flowekeu  Aretiiu8a. —  I  found  near  here  two  days  ago  a  re- 
markable s|iecimen  of  Aretkusa  btilbosa,  L.  It  was  in  a  place  where  this 
spei-ies  is  not  uncommon,  but  I  have  never  seen  so  Kne  a  H|>ecimen. 
Thf n*  were  two  distinct  8ca|)es  from  the  same  bulb,  one  bearing  a  single 
tlowt-r,  anti  the  other  a  pair  of  flowers,  all  perfect  and  unusually  tine  ones. 
The  .Hea|>es  were  not  longer  than  is  usual,  but  quite  stout  and  healthy.  — 
II.  M.  Denslow,  New  Haven,  June  1,  1877. 

In  a  package  of  several  hundred  fine  8|>ecimens  of  Arethusa^  just  re- 
ceived from  Plymouth,  Mr.  B.  M.  Watson  has  observed  two  interesting 
monstrosities.  One  of  the  sjiecimens  consists  of  a  two-flowered  scape, 
with  the  flowt^rs  complete  and  united  at  the  base ;  the  other  has  the 
Howers,  which  are  both  incomplete,  united  through  nearly  the  whole 
length. 

>  Conducted  br  Paor.  G.  L.  Goodalb. 
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Double  Saxifrage,  again.  —  At  a  recent  meeting  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  Mr.  Meehan  exhibited  a  specimen 
of  Saxifraga  Virginiensis  having  double  flowers.  Subsequently  Dr.  J. 
G.  Hunt  exhibited  a  specimen  of  like  character ;  both  were  collected  on 
the  banks  of  the  Schuylkill  River  near  Philadelphia.  The  flowers  on 
each  specimen  were  few  in  number,  but  of  larger  size  than  those  noted 
by  Professor  Gray  in  the  June  number  of  the  Naturalist.  —  Isaac 
C.  Martindale,  Camden,  N.  J. 

Salix  CANDIDA  IX  P^ssKX  CouNTY.  —  I  fouud  this  plant  by  accident  in 
a  swamp  in  Boxford,  while  on  one  of  the  local  exploring  trips  last  summer 
in  company  with  J.  H.  Sears,  who  is  familiar  with  that  region.  I  liad 
then  the  leaves  only.  This  month  we  went  again  to  the  place  and  found 
male  and  female  plants  abundant  in  the  vicinity  of  the  Pinus  resinosa  grove. 
Salix  myrtilloides  grows  there  also,  but  this  has  been  found  also  in  North 
Koading,  Andover,  Dan  vers,  and  Hamilton.  Oakes  had  S.  myrtilloides 
from  "  Topsfield"  in  1846. 

I  also  send  two  varieties  of  Draha  Caroliniana,  discovered  on  Salem 
Neck  by  Dr.  Charles  Pickering  in  1824.  It  grows  abundantly  some  years, 
and  is  scarce  others.  There  is  an  acre  or  two  of  it.  One  form  is  very 
white  beneath  the  leaves,  later  flowered  and  lighter,  and  having  thicker 
pods  than  the  other,  which  is  darker,  with  thin  pods.  Mr.  Russell  knew 
the  place,  and  I  have  watched  it  every  year  since  1870.  —  John  Robin- 
son, Salem. 

Sakkacknia  variolaris.  —  In  1874  I  prepared  notes  on  S,  variola- 
ris,  in  which  it  was  stated,  as  one  of  the  conclusions  reached,  that  the 
sweet  secretion  at  the  mouth  of  the  tubes  was  simply  a  lure  to  insects 
and  not  stupefying  or  intoxicating  as  had  been  supposed.  Last  year, 
having  read  an  interesting  article  on  this  subject,  in  which  the  writer 
arrived  at  conclusions  directly  opposed  to  my  own,  I  was  curious  to  dis- 
cover whether  ,1  had  committed  any  error,  but  it  was  too  late  at  that 
season  to  repeat  former  experiments. 

On  the  loth  of  this  month,  therefore,  I  procured  about  midday  from  a 
neighboring  pine  barren  a  number  of  leaves  of  this  plant  which  were 
brilliantly  colored  and  secreting  freely.  While  still  fresh,  the  upper  por- 
tions of  these  leaves  were  cut  off*  and  slit  open,  thereby  exposing  the 
honeyed  secretion  on  the  internal  surface,  w^hich  was  very  abundant  and 
glistening,  sweet  to  the  taste  and  viscid  to  the  touch.  These  were  then 
flattened  out  on  a  large  newspaper,  the  whole  surface  of  which  was  cov- 
ered with  them.  Many  house  flies  were  soon  attracted  and  commenced 
to  feed,  and  I  carefully  watched  their  "motions  without  any  interruption 
for  the  space  of  one  hour.  The  result  was  precisely  as  previously  stated. 
In  no  instance  did  I  discover  the  slightest  unsteadiness  or  tottering  in 
any  of  the  flies,  although  I  watched  some  of  them  feeding  at  one  spot 
for  at  least  ten  minutes,  at  the  expiration  of  which  time  they  flew  off 
apparently  unhurt.     They  continued  feeding  and  flying  off  from   the 
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leavoH  (hiring  the  hour  I  watched  them,  and  certainly  not  one  fell,  nor 
w:iH  tluTc  any  indication  at  any  time  of  either  stupor  or  intoxication. 

ThcKe  ('X|H.'riini*ntii  I  re|>eated  in  the  tamo  way  on  the  25th  (but  later 
in  the  day)  and  as  carefully  as  on  the  previous  occasion,  and  with 
pHMMHcl y  the  same  rcMultA ;  also  on  the  next  morning  (2Gth)  with  plants 
wliich  hud  U*cn  c«)li<»cted  the  day  before,  and  those  seemed  to  secrete 
Ktill  more  freely.  I  ask,  therefore,  if  flics  and  other  insects  are  indeed 
intoxii'uted  from  eating  the  honey  when  they  are  within  the  tal)c,  why 
hhouhl  nut  the  same  intoxication  result  when  the  tubes  are  openeil  and 
tlatteni'41  out?  I  conclude  then  (as  1  did  before)  that  it  is  only  the 
pceuliur  conformation  of  the  leaf  in  its  overhanging  hood  and  internal 
f»li|»|HTy  surface  which  entraps  and  finally  destroys  insects,  and  that  the 
Hweet  exudation  is  only  a  /iirf,  and  not  intoxii^ating  in  any  way  !  I  may 
remark  that  aAer  tiies  and  other  insects  slip  and  stumble,  if  they  were 
in«l<*etl  intoxicated  or  iitupefio<1,  it  seems  likely  that  they  would  remain 
at  the  lower  {tortion  of  the  leaf,  and  that  their  motions  would  l>e  feeble 
and  sluggish.  On  the  contrary  their  eflforts  for  escape  are  most  active 
and  vigorous,  the  flies  flying;;  and  buziing  continually,  and  other  insects 
inceH!4;intly  climbing  and  falling  back  !  It  is  only  after  being  exhausted 
by  their  etlbrts  that  they  eventually  get  slimed  by  the  liquid  at  tlie  base 
of  tlk'  li*af.  and  stu|>or  then  overtakes  them. 

I  have  stHMi  ants,  and  occasionally  flies  also,  fall  imme<lialely  as  they 
ent4T(*«l  the  leaves  l)efore  they  could  have  eaten  honey. 

I  remark  further,  that  if  this  sweet  internal  secretion  be  stupefying, 
that  outbide  on  the  wing  (the  ^  trail ")  must  be  equally  so,  and  there- 
fore iiisc*ct4  ought  to  lie  found  at  the  base  of  the  leaves  on  the  ground  ! 
I  have  never  myself  seen  such,  nor  have  I  ever  heard  of  any  other  per- 
sons oltHcrving  dead  or  intoxicated  insects  outside!  —  J.  II.  Mklli- 
1  HA  Ml*.  Hlufl[\on,  N.  C. 

Dr.  Mellichamp  sent,  shortly  after  this  communication,  two  phials  of 
the  fluid  found  at  the  liottom  of  the  Sarraoenia  tubes.  The  bottle  marked 
numlier  one  contained  fluid  collected  in  1874;  it  was  clear  and  without 
much  soflimenU  It  was  neutral  in  reaction.  The  fluid  in  the  other  bot- 
tle (number  two)  was  collected  partly  from  the  still  unopened  leaves,  at 
a  time  when  ^  no  rain  had  fallen  for  near  two  weeks.*'  This  fluid  wma 
turbid,  had  very  little  if  any  taste,  and  wma  slightly  acid  in  reaction. 
Kx{>eriments  by  Mr.  B.  M.  Watson  and  Mr.  Hanooz  in  our  Botanical  Lab- 
oratory confirmed,  in  the  main,  the  following  interesting  statement  by 
Dr.  Mellichamp :  ^  Pour  oat  a  teaspoonful  or  two  of  the  fluid  in  an  ounce 
measure,  or  a  small  wine-glaas.  Throw  in  a  fly  so  that  his  wings  will  be 
wet  or  slimed.  He  will  in  a  few  minatet  cease  to  straggle  and  will  ap- 
pear as  if  dead.  Take  him  out  after  a  while  and  let  him  dry,  and  in 
alM>ut  half  an  hour  he  will  reviTe."  Number  one  proTed  to  be  nearly  or 
quite  inert.  Number  two  was  very  active.  The  detailed  results  of  Mr. 
Watson*s  experiments,  whidi  are  still  in  progrets,  mny  be  published  in 

the  August  NATumALiflT. 
VOL.  XI.  —  so.  7.  IB 
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Botanical  Papers  in  Recent  Periodicals.  —  FTara,  No.  10. 
Batalin,  Mechanism  of  the  Movements  of  Insect-Eating  Plants.  H. 
G.  Holle,  On  the  Activity  of  Assimilation  in  Strelitzia  reginm  (con- 
tinued in  Nos.  11  and  18).  No.  11.  F.  V.  Thumen,  Notes  on  "My- 
cotheca  Universalis."  H.  Leitgeb,  On  Bilaterality  of  Prothallia.  No.  12. 
Dr.  George  Winter,  Lichen ological  Notices. 

Botanische  Zeititng,  Nos.  17,  18,  and  19.  H.  Hoffmann,  Experiments 
on  the  Culture  of  Variable  Forms  of  Achillea  Clctvenna,  Aquilegia  vul- 
garis, Avena  orientalise  Hordeum  trtfurcatum,  Papaver  RhcsaSy  Plantago 
alpina,  and  P.  maritima,  Polygonum  amphibium,  Rumex  sctttatuSj  Silene 
rupestris,  Triticum  turgidum.  Dr.  J.  Peyritsch,  With  Reference  to  the 
Ovular  Theory.  No.  20.  Dr.  H.  Banke,  The  Development  of  the 
Ascomycetes. 

ZOOLOGYJ 

The  Mountain  Boomer,  or  Showtl.  —  This  name  is  applied  in 
Oregon  to  the  Aplodontia  leporina,  or  "  Sewellel,"  a  rare  rodent  of  the 
Pacific  coast.  According  to  Dr.  F.  S.  Matteson,  of  Coquille,  Coos 
CouDtV)  Oregon,  **  the  animal  in  question  is  found  living  in  communities, 
and  burrowing  into  the  dry  hills  and  mountain  spurs  in  the  ^  burns '  of 
this  region.  It  is  called  '  mountain  boomer,'  and  makes  a  kind  pf  boom- 
ing noise.  It  is  also  called  '  mountain  beaver,'  as  in  its  appearance  and 
burrowing  habits  it  remotely  resembles  the  beaver.  It  is  a  vegetarian, 
subsisting  most  probably  on  barks  and  roots,  and  is  a  rarity  even  here, 
being  exceedingly  shy  and  difficult  to  catch."  We  add  the  following  ac- 
count by  Dr.  Matteson  in  his  own  words :  — 

The  showtl  inhabits  the  western  slope  of  the  "  Coast  Range "  of 
mountains,  from  Puget  Sound  to  California.  He  is  a  digger  j9ar  excel- 
lence and  burrows  into  the  sides  of  the  hills,  usually  in  the  neighorhood 
of  a  spring.  He  is  patriarchally  social,  and  settles  his  progeny  around 
him,  often  forming  quite  a  community.  He  is  of  a  retiring  disposition, 
choosing  the  deep  recesses  of  the  mountains  for  his  home,  and  appears 
to  understand  intuitively  that  the  white  man  is  to  him  an  undesirable 
neighbor.  He  is  herbivorous,  and  is  supposed  to  subsist  opon  tbe  roots 
'  and  succulent  stems  of  annual  plants,  chief  among  which  is  the  mountain 
fern,  which  usually  grows  luxuriantly  near  the  spot  which  he  selects  for 
his  burrow.  When  the  rainy  season,  which  is  our  winter  here,  comes, 
he  retires  to  his  under-ground  domicil,  first  covering  the  entrance  with 
the  leaves  and  stalks  of  the  fern,  and  proceeds  to  enjoy  himself  in  the 
bosom  of  his  family  until  the  return  of  spring.  Whether  he  really  hiber- 
nates or  not  is  a  disputed  point  with  the  showtl  sharps  of  this  region,  but 
the  weight  of  authority  appears  to  favor  the  views  of  the  hibernationists. 
I  know  that  I  have  never  been  able  to  procure  any  specimens  in  winter 
and  those  of  early  spring  are  remarkable  for  seediness,  as  though  a 

1  The  departments  of  Ornithology  and  Mammalogy  are  condacted  by  Dr.BuaoTT 
COUBB,  U.  S.  A. 
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Klusni  m«at  wsn  amcmg  iht  Aim  rMollention*  or  hii  put.  On  tho  con- 
ttmrjr  tbiMe  caugUt  in  tlio  autmnn  Kr«  fol,  slrrk,  J0II7 -looking  feUowi,  lik« 
the  rMt  of  tlte  inhaliiuuU  uf  ibis  v>llfy. 

Hiiii  nnimnl  ■•  ealloi]  ti^  Urn  |w>a|ilo  liore  **  msrtDot,"  and  "  mounUin 
tHfsver,"  fruw  lua  «li^u  KMrmbluKw  to  tlic  beaver  i  but  lu>  i*  more  gen* 
nnWy  kitiiwii  m  uoudIaIii  boomer,  ttvm  liii  bakit,  Ai  it  la  mI(I,  of 
Diakiiig  a  kiiiil  uf  iMtimiiijc  noiMb  And  thin  ii  all  tlie  luranDaliou  I  harft 
ill  n-f;nnl  to  Ilia  cry  or  Tuion. 

I  am  lolil  diat  hia  fleUi  la  «xcelleat  food,  auil  tlwt  lb«  ludlam  lail  fain 
frvclj,  but  it  baa  D«*cir  bora  mjr  fortnnv  to  oona  into  poHouioo  of  a 
MUnpi«  on  wbieti  I  carnd  to  nipiviiiinnt  in  t])Rl  direction. 

He  U  •rJdum  aeai  alimml,  being  Vnrj  ■kj'.  and  i*  trapped  bj  Mtting  •  | 
amall  atfd-inii  in  tli«  niouUi  of  bi*  bcde.  ilut  lie  ia  r-jtDexidingljr  wary 
■buat  **  putting  bia  fool  ia  it,"  and,  baTing  wTRral  Mitnun^wi  to  LIi  aiib- 
t«miMaii  duelling.  |irvfi^ra  to  gu  and  ojinu  liy  anolbt-r  dour,  and  Lhiu 
cbr*!  ttiD  groodj  trapper  of  hi*  iiilondm)  vicllm.  tin  la  occrvtlilnl  witb 
lieiiig  a  Sgbtiit  nbi'ii  captunnl  and  gura  for  hi«  cxpfor  aavaj-rly,  bat 
when  atugbt  in  a  trap,  evi-u  bjr  a  foot  on!;,  ia  uiuall;  fuuiid  dvad  wben 
ibe  trap  b  viaited-  lie  ajijieara  to  hare  no  ol>J4<ct  in  life  except  to  dig 
buli;a,  and  eat  tern  roola,  Hti  doet  no  harm,  or  gond  Htlior,  to  tlio  •ritler 
or  KDj'tJuiig  clto,  for  lliat  matins r.  He  ia  neither  uaeTul  nor  amameiital, 
aitd  the  aolc  puriKiMi  of  liii  ert^tion  appetin  to  bo  lo  iVimirli  a  rarn  and 
(|iio*r  aninal  lor  ourioni  natnralbu  to  place  in  tlieir  colIiMMion*.  —  F.  S. 
M4TTm«ox.  BL  I>„  Coqnillc,  C»08  Co.,  Otv^..  Norrntbur  ?9,  1870. 

EuTORAilOK  or  TtiK  SivATHKiiiDM. —  5l«»i  uf  oHr  rradirr*  hate 
prubabl;  Dtvcr  ind  wiib  ibt-  Bcroni(Min^vii)g  figam  rf^ioriii^  tfur  iiigiintic 


(Tm.n.]    BVrawrXMI  Off  TNI  HITATUmrM 

t  of  the  Uimalafaa,  wbtcb  we  copy  from  tbo  IHnidi  Tidttkrtft. 
Tbia  waa  a  Tertiary,  prubabl;  IJIooeatt,  ■•  nlephantine  atai;,  having  loar 
bora*  and  probabljr  a  long  proboacia,  bdng  In  tome  poiuta  between  tlw 


I 


stags  and  ibe  Pach;r<1erm9.     It  is  supposed  lo  have  hod  the  bn!k  ( 
elephnnt  ntiH  greater  height."     (Dana's  Manual.) 


AirTHBOPOI.OQT.  ^M 

AxTHROPOLOGicAL    News. — The  Journal  of  the  Anlliropologknl 

Insiitutf,  for  January,  is  very  largely  devoted  to  PolynesUn  sabjecU. 

The  following  papers  are  published  iu  fall :  NotM  on  k  ColloctioD  of 

Skulls  from   Mallicollo  and  Vautkoro,  by  Geo.  Basic.     Notes  on    llii^ 

^by  W.  L.  Distant;  SJ^or  S.  U.  D'AIbertTa  Esnedi- 
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tion  to  New  Cvuinea,  hv  A.  W.  Franks ;  On  the  Sooth  Sea  iRlanders, 
hy  W.  I^  Rankin.  Several  papism  are  devoted  to  British  archflK)logy. 
M.  Van  d»*r  Horck  contributes  a  |>a|>er  on  the  Laplanders,  and  the 
Rev.  AV.  Harper  treats  of  The  Tribes  of  British  Guiana. 

An  i*lalM>rate,  illustrated  work  on  the  archirology  of  Finland  has 
iatoly  iH'en  publishe<l  in  Ilelsin^ssa^by  Johann  Reinhold  Aspclin.  Tlie 
title  i.H  StioinaluiH  Ugrilaiscn  Muinaistutkinnon  Alkeita. 

Materiaux  for  January  contains  the  usual  amount  of  information  oon- 

(*eriiiii^  local  explorations.     In  ad<lition  to  this  is  a  review  by  Montelius 

of  th(*  liiHiory  and  antiqaities  of  Sweden,  and  of  Pinart's  Tumuli  in  Van- 
coiiviT'rt  Uland. 

Xaiure  of  February  15th  contains  a  letter  from  Mr.  Gerald  S.  Davies 
on  tilt*  OUidian  Cutters  of  Melos.  This  is  an  interesting  a(MH>unt  of  a  ko- 
ries  c»f  obsidian  cores  and  flakes  from  the  Ihlaud  of  Melos,  8ou)t*  having 
a  **  bin<;ular  wavy  pattern  on  the  back  ridge.*' 

Tlio  French  Anthropological  Society  has  been  authorize<l  to  open  an 
international  exhibition  in  the  central  palace  of  the  Trocadero.  M.  Cjua- 
trcfai^eH  has  been  appointed  chairman  of  the  commission. 

We  tjiko  great  pleasure  in  welcoming  to  our  fraternity  of  ethnological 
l;ilH»rers  Mr.  Albert  S.  Gatschet,  of  Weimar.  The  following  of  his 
pajHTs  have  come  under  our  notice:  Twelve  Idioms  spoken  in  the 
Southwest  of  North  America,  Weimar,  187(>,  8vo,  pp.  150 ;  Indian 
Languages  of  the  Pacific  States  and  Territories,  in  the  Mttgnzine  of 
American  liUtarjf^  March,  1877;  and  Analytical  i^|>ort  of  Eleven  Idi- 
oms 8|M>ken  in  Southern  California,  Nevada,  and  on  the  Ix>wer  Colorado 
River,  their  Phonetic  Elements,  Grammatical  Structure,  and  Mutual 
A  trinities,  in  LicuL  Geo.  M.  W^'heelers  Annual  Report,  1876.  In  the 
same  re|>ort  will  be  fdund  the  following  anthropological  paiH^rs  in  addi- 
tion to  the  one  mentioned  above:  Re|K>rt  on  the  0|>eration!i  of  a 
Special  Party  for  making  Ethnological  liesearches  in  the  Vicinity  of 
Santa  liarbara,  Cal.,  with  an  Historical  Account  of  the  Region  ex- 
ploreii,  by  II.  C.  Yan-ow,  M.  D. ;  Notes  upon  the  Ethnology  of  Southern 
(alifoniia  and  the  Adjacent  Regions,  by  Dr.  ().  Loew  ;  and  On  the 
IMiysiolo^ical  Effects  of  a  very  Hot  Climate,  by  the  same  author. 
The  amount  of  human  remains,  mortars,  ollaf*,  etc.,  found  at  one  lo- 
cality. (Ie8cril>ed  in  Dr.  Yarrow's  paper,  was  so  immense  that  they  named 
it  the  Bii;  Bonanza. 

The  American  <  Geographical  Society  has  recently  publiHlicil  Major  J. 
W.  Powell's  pa|>er,  entitle<l  Outlines  of  the  PhiloHophy  of  the  North 
American  Indiana.  The  major  divides  the  subject  as  follows:  Introduc- 
tion: Savagery  an  Ethnic  Childhood;  Cosmology:  System  of  Worlds, 
Heavenly  BmlieH,  Meteorological  Phenomena,  Geographical  Phenomena- 
Remarkable  Facu  in  Nature.  Important  Facts  in  Ilunuui  Society  ;  Theol 
o;:y :  Beiutt  (jod^.  Hero  Gods,  Daimon  Gods,  Firmament  Gods,  Tute  ar 
Go<1m  ;  Religion :  Priestcraft,  Prophets,  Shamans,  Witches,  Ecstacism, 
Amuletism ;  Mythology.         » 
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Id  the  Western  Review  of  Science  and  Industry  for  February  are  the 
two  followirig  articles :  The  Missouri  Mound  Builders,  by  Judge  E.  P. 
West ;  and  The  Functions  of  the  Uvula  and  the  Prominenoe  formed  by 
the  Azjgos  Uvulae  Muscles,  by  Thos.  F.  Rumbold,  M.  D.  The  last 
named  is  reproduced  from  the  St,  Louis  Medical  and  Surgical  Journal. 

Mr.  A.  R.  Grote  contributes  to  the  Popular  Science  Monthly  a  paper 
on  The  Early  ISfan  of  North  America. 

In  Nature,  February  8th,  Mr.  A.  W.  Howitt,  of  Baimsdale,  Gippsland 
Victoria,  adds  something  to  his  former  notes  on  the  boomerang.  We  are 
informed  by  ]\Ir.  Holmes,  of  Hayden's  Survey,  that  the  Moquis  use  their 
boomerangs  for  killing  rabbits.  A  party  of  young  men  are  detailed  each 
morning  to  go  hunting.  Each  one  carries  a  bunch  of  these  weapons 
slung  over  his  shoulder.  They  shy  them  with  great  force  and  precision, 
but,  of  course,  have  no  idea  of  their  returning.  Here,  then,  is  the  primi- 
tive boomerang,  one  step  lower  than  the  Australian,  excelling  the  ordi- 
;[iary  club  by  its  more  rapid  flight,  and  by  its  following  more  strictly  a 
plane  of  revolution. 

In  Academy,  for  February  24th,  and  March  3d,  10th,  and  17th,  will  be 
found  letters  from  Messrs.  Sweet,  Ellis,  and  Phillimore  upon  Spelling 
Reform.  This  subject  becomes  a  very  important  one  to  the  ethnologist 
at  this  time,  when  great  interest  is  manifest  in  the  collection  of  Indian 
vocabularies.  It  is  a  conceded  fact,  we  believe,  that,  until  the  Amer- 
ican Philological  Association  produces  its  phonetic  alphabet,  we  must 
endeavor  to  record  our  vocabularies  in  such  form  that  they  can  be  re- 
produced at  any  printing-office. 

Frequent  references  are  made  in  European  journals  to  the  fact  that 
many  chipped  arrowheads  have  a  spiral  form,  as  if  to  give  a  rotary  mo- 
tion to  the  arrow  in  its  flight.  In  a  conversation  with  Mr.  Frank 
Gushing,  the  assistant  of  Dr.  Rau,  at  the  National  Museum,  who  is  also 
an  expert  at  making  flaked  and  chipped  implements  from  bottle  glass, 
etc.,  I  asked  him  why  he  so  often  gave  his  points  a  spiral  twist.  He 
replied,  "  Because  I  cannot  help  it.  When  I  hold  the  butt  end  of  the 
arrowhead  against  the  ball  of  my  thumb,  I  have  a  good  bearing,  and 
can  take  off  long  flakes ;  but  when  I  reverse  the  object  to  chip  the  other 
side,  I  have  a  poor  bearing,  and  can  take  off  only  small  chips.  The  same 
is  true  of  the  opposite  edge,  only  the  long  chips  will  come  from  alter- 
nate sides,  giving  the  point  the  appearance  of  a  twist."  Mr.  Gushing  has 
made  thousands  of  chipped  implements,  and  agreed  with  me  that  the 
twist  or  spiral  was  a  necessity  over  which  tlie  savage  had  no  intelligent 
control.  Subsequently  this  undesigned  improvement  may  have  led  to 
the  alternate  chisel-edge  of  some  of  Dr.  Rau^s  specimens  at  the  Cen- 
tennial Exhibition. 

The  antiiropological  map  accompanying  Reclus'  Nouvelle  Gv^graphie 
Universelle  was  prepared  by  M.  G.  de  Mortillet  The  palaK>lithic 
localities  of  France  marked  amount  to  396.  The  neolithic  looalitiet 
comprise  26  natural  caves,  144  artificial  caverns,  and  2814  dolmens. 
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QEOLOOY  AND  PALJBOHTOIXK^Y. 

Natirk  of  tiik  Lecis  of  Tkilobites.  —  Mr.  C.  D.  Walcott  has 
l>uMiNlitt1  a  s(>coti<l  |m|M*r  in  the  Roport  of  the  New  York  State  Museura, 
«Mitiilr<l  Prclitniimry  Notice  of  the  IMncovery  of  the  R«'main8  of  the 
Natatory  and  Uninchial  Ap|>en(1a^('s  of  Trih>bites.  Over  two  hnndred 
triloliitci  hav«*  furtiishe<l  evidtMKM*  of  appenda<;e8,  and  all  were  found 
n->tiii^  on  their  l>ackf&,  ho  that  Mr.  Walrott  oonchidoB  that  thev  mu«t 
h:iv<'  >«\vuni  (»n  their  l>ackii.  (It  may  lie  noticetl  here  that  the  hir\'al 
Limtilux  nearly  always  swims  on  its  back,  an  doc«  the  Phyllopo<1  Apu$,) 
II«*  »»tatr»i  that  "  thi-y  had  a  <louhle  mw  of  apjx^ndajjes  on  earli  side  of 
the  reiiiral  axi<.  Tlie  central  or  axial  wries  were  either  the  attiiclmient* 
of  Huiminiii<;  IoIm'h  or  rudimentary  amhutatorv  leff^.  Tlie  latenil  series 
were  branchial  in  their*  structure,  the  bar*  wrvinjj  as  |K>int8  of  attach- 
ment for  their  lamelhr.  It  ih  probable  that  they  were  also  \\mh\  in 
Hwimniinr;.  Many  sections  gliow  app<»n<laf»es  beneath  the  head,  but 
nothini;  satisfactory  can  lie  Khown  from  theni.**  lie  adds:  ^Additional 
evidence,  obtain(*<l  from  scniions  of  (hiamme  tenaria^  proves  that  the 
central  or  axial  apiH'ndages  were  articulatoil  to  the  thickened  arches  of 
the  ventral  membrane,  on  a  line  with  the  outer  ed;^es  of  the  alim<»ntarj 
C4inal.  The  (Structure  of  the  api>enda«;es,  as  shown  in  numerous  micro- 
Kcopie,  tran2«parent,  and  opa(|ue  sections,  leads  me  to  the  conclusion  that 
tliey  w«*re  the  sup|N)rt  of  Hwimmin>;  lobes.  What  may  have  Ixnm  a  por- 
tion of  the  swimming  hdie  has  th'en  iM^en  in  several  sections  near  the  end 
of  the  apiM-ndage."  Tliese  ap|K*nda«jes  terminate  either  in  a  round, 
blunt  point,  or  else  ap{K*ar  as  if  crushed.  The  form  and  outline  of  the 
swimming  lolie  could  not  well  be  preserved.  Transverse  sections  display 
the  ventral  membrane  lM*tween  the  axial  appen<1ages,  the  space  occupied 
by  the  aliment^iry  c^nal,  an<l  the  axial  and  l>ranchial  appendages.  The 
axial  are  but  one  thinl  the  length  of  the  latter.  The  |»erfect  state  of 
preservation  of  the  delicate  branchial  a|>pendages  an<l  the  ventral  mem- 
brane precludes  the  idea  of  the  destruction  of  anything  of  a  stronger 
texture  than  fleshy  swimmiog  IoIk^s  attached  to  the  axial  appendages. 
The  axial  ap|>endages  could  not  Imve  reached  to  the  surface*  upon  which 
the  (si;r,.s  of  th<*  pleuHc  rest4Hl,  which  negatives  the  view  of  their  being 
in  any  way  ambulatory  in  case  the  non-presence  of  articulations  in  the 
ap)»endages  should  be  called  iu  question,  llie  axial  ap))endages  of  each 
series  approximate  each  other  near  the  posterior  end  of  the  hy|>ortoma. 
What  may  be  called  oral  ap|)endages  extend  out  between  the  hy|K>r- 
toma  and  the  dorsal  shell,  or  else  they  were  articulatinl  to  a  membrane* 
connecting  the  hy|K)rtoma  and  dorsal  shell  of  the  head. 

OEOORAPHY  AND  XXPI.ORATIOH. 

Tiie  Gkogkaphical  W*ork  of  the  Unitkd  States  Geological 
ANi>  (ihoGKAriiicAL  SuKVET  OP  THE  Territouies.  —  Mr.  A.  D.  WH* 
son,  chief  topographer  of  Uajdeo*t  Sunrej,  giTM  in  the  Bulletin  of  the 
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Survey  an  interesting  sketch  of  the  mode  of  carrying  on  the  geographical 
work  of  the  Survey,  showing  the  evidence  on  which  the  final  maps  prepared 
by  the  Survey  rest.  The  primary  triangulation  was  in  charge  of  Mr. 
James  T.  Gardner  until  the  autumn  of  1875,  when,  on  his  resignation,  the 
work  was  continued  by  Mr.  Wilson.  To  give  some  idea  of  the  amount 
of  work  that  has  been  done  by  the  topographical  corps  in  the  Survey  of 
Colorado,  it  may  be  stated  that  it  has  established  1280  topographical 
stations  within  an  area  of  about  seventy  thousand  square  miles,  and  from 
each  station  all  the  surrounding  country  was  sketched.  Mr.  Wilson's 
assistant  made  over  one  thousand  pages  of  profile  sketches  during  the 
field  season  of  1875,  each  page  being  six  by  ten  inches,  while  he  himself 
made  some  five  hundred  pages  of  drainage  sketches,  and  took  the  thou- 
sands of  angles  that  were  necessary  to  locate  all  the  points.  The  high 
order  of  the  work  done,  added  to  the  difficulties  and  dangers  under  which 
geographical  labor  is  performed  in  the  most  mountainous  and  wild  sec- 
tion of  our  country,  reflects  credit  upon  our  government  in  authorizing 
and  sustaining  such  undertakings. 

Geographical  News. —  The  Geographical  Magazine  is  publishing 
an  account  of  the  Officiid  European  Cartography  in  1875—76,  whidi 
possesses  a  good  deal  of  interest.  Among  recent  books  of  travel  are 
Cameron*s  Journey  across  Africa;  Canoe  and  Camp  life  in  British 
Guiana,  by  C.  Barrington  Brown  ;  The  Cradle  of  the  Blue  Nile,  by 
E.  A.  De  Cosson  ;  Peru  in  the  Guano  Age,  by  A.  J.  Dufileld.  Baroo 
von  Richthofen*s  new  work  on  China  is  ready  for  publication.  An  erup- 
tion of  Mauna  Loa,  the  great  volcano  of  Hawaii,  took  place  on  February 
14th,  in  a  new  district.  The  lava  probably  came  from  the  summit-renti 
and  traveled  to  the  coast  by  subterranean  passages. 

MICBOSCOPY.i 

Zentmayer's  Turn-Table.  —  Mr.  Zentmayer  has  recently  contrived 
a  turn-table  on  which  the  slide  is  self-centred  for  width,  by  the  absurdly 
simple  device  of  bringing  its  two  sides  up  to  the  opposite  sides  of  a 
couple  of  brass  pins  equally  distant  from  the  centre  of  rotation.  The 
adjustment  for  length  is  made  by  hand,  guided  by  circles  on  the  brass 
plate,  or  for  slides  of  standard  size  by  a  pin  at  one  end.  The  slide  may 
be  of  any  reasonable  width,  and  can  be  easily  and  instantly  deoentred 
for  refinishing  old  slides.  The  table  is  mounted  with  a  clamp  for  att^ch- 
•  ing  it  to  a  table,  though  it  can  be  furnished  on  a  heavy  block  in  the 
usual  manner,  if  desired. 

Microscopy  at  Nashville.  —  At  the  Nashville  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  commencing  Au- 
gust 29th,  and  continuing  about  one  week,  special  arrangements  will 
be  made  for  the  care  of  instruments  and  for  the  convenience  of  those 
who  wish  to  use  them.  The  local  sub-committee  having  charge  of  these 
arrangements  consists  of  Dr.  T.  O.  Summers,  Jr.,  and  Profs.  6.  S.  Blackie 

1  Conducted  by  Da.  R.  H.  Ward,  Troy,  N.  Y. 
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and  Alox.  Winchcll,  who  will  leave  nothing  undone  that  ii  believed  to  be 
for  the  advantage  of  thiH  department  At  micronoopj  has  been  made  a 
l>ermanent  niih-iiection,  it  is  now,  in  reality,  a  national  society  of  microsco- 
pintii,  with  |K>wer  to  elect  officers  and  continue  its  organiiation  from  year 
to  y«*ar,  and  to  avail  itaelf  of  the  great  facilities  and  advantages  of  meet* 
ins;  with,  and  as  memlwrn  of  the  American  Association.  It  was  the  unao- 
inioiiK  and  earnest  desire  of  the  memliors  present  at  the  last  meeting,  at 
Iintful<».  that  all  the  microscopists  of  the  country,  and  especially  the  offi- 
c<-ni  and  moml)ers  of  microscopical  societies,  should  take  a  hearty  inter- 
«*Ht  in  the  cMiterprise.  ami  contribute  to  its  usefulness  by  attending  the 
meetings  wh«Mi  possible,  ainl  sending  contributions  to  be  read  if  unable  to 
attend  i>ersonally.  Circulars  giving  particulars  of  the  arraos[ementa  for 
thiA  meeting  can  be  obtained  from  Dr.  T.  O.  Summers,  Jr.,  of  Nashville, 
chairman  of  the  local  sub-committee,  or  from  the  editor  of  the  micro- 
soupical  department  of  the  Natitralist. 

Siikli.-Sand  from  thr  Ukrhi'Iias.  —  C.  C.  Merriman,  of  Rochester, 
N.  Y.,  whoM*  name  we  have  had  occasion  to  mention  before  in  these 
paj;*'s,  has  junt  returned  from  a  few  months'  visit  at  the  Bermuda  Isl- 
ands, where  he  has  gathered  some  quite  remarkable  specimens  of  shell- 
mukI,  <*ompoiHHl  almost  entirely  of  foraminifera.  It  is  interesting  not 
only  aA  n  lN*autiful  object  under  the  microscope,  but  as  lieing  the  mate- 
rial of  which  the  islands  are  fonne<i.  In  favorable  conditions  of  winds 
and  tides  it  may  1m»  gathere<i  on  the  sand  l>eaehes  quite  frt^nh  from  the 
oc<':iii.  in  wliirh  case  the  shells  and  corallines  and  sponge  spicules  are  in 
^rcat  |»art  unbroken,  and  many  of  them  lieautifully  colore<i.  Such  con- 
ditiotiH.  however,  occur  quite  rarely,  as  Mr.  Merriman  was  able  on  two 
<1»\  s.  only,  of  his  visit  to  make  perfectly  satisfactory  collections.  He 
has  e<»ntrit)ute<l  a  set  of  six  ezct*e<lingly  interesting  an<l  l)eautiful  slides 
to  th«'  **  Postal  Club.*'  Slides  or  material  for  the  same  can  l>e  obtained 
from  him  in  exchange  fur  any  really  interesting  or  valuable  slides  or 
material. 

Dr.TKCTioN  OF  Criminals  bt  Hand  Marks.  —  In  a  very  instructive 
lecture  on  tht*  uhch  of  the  niicroscoiie.  delivered  at  Washington,  on  April 
.'tnth,  hy  Mr.  Thomas  Taylor,  MicroscopiHt  of  the  IK*partnient  of  Agri- 
cult  un*.  a  view  was  presented  on  the  screen  showing  the  markings  on 
the  palms  of  the  hands  and  tips  of  the  fingers,  and  the  important  sug- 
gestion w:is  made  that  the  microscope  might  be  used  to  cfiect  in  the 
ditection  of  criminals  by  comparing  the  marks  of  a  murderer's  hands  or 
tiiiL'crA,  which  are  often  impressed  in  blood  stains  on  the  weapons  used, 
with  impressions  in  wax  taken  from  the  hands  of  accused  or  suspected 
|x'rsr»ns.  * 

Oiu;am9mh  in  RocnRSTKR  Htdraxt  Watrr.  —  The  Hemlock  I^ka 
water  supply  of  the  city  of  Rochester  must  be  of  extraordinary  purity, 
if  iu  ordinary  condition  is  represented  by  the  obeervations  of  Prof.  S.  A. 
Lattimore  of  that  dty,  who  azamiDed  it  for  the  lake  of  detecting  the 
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cause  of  the  fish-like  odor  which  it  possessed  last  &1L    In  filtering  large 
quantities  of  the  water  he  scarcely  obtained  more  than  one  or  two  graius 
of  residue  from  a  thousand  gallons  of  water.    Of  this  a  large  proportion 
consisted  of  small  particles  of  clay  and  sand,  and  the  balance  was  mainly 
composed  of  Diatomaceae  (  Cyclotella  opercuicUa,  MeloHra  vnarianSy  Astert' 
ojulla  formota^  Fnigilaria  capucinay  Navieula  cuspidata^  and  Amphora 
ovniis),   Desmidiacese    {Closterium  lunula,  and   Staurasirum   ffraciU), 
OscillatoriaceoB   {OsciUatoria    autumnalU),   Palmellact-ae    {Botryococettt 
hraunii),  and   Entomostraca  {Anurea  heptodon,  Cjfclops   quadricomit, 
Cyprii  tristrtata,  and    Cetochilus  septentrionalii).     Chemical    analysis 
equally  indicated  the  unusual  purity  of  the  water,  and  gave  no  clew  to 
tlie  cause  of  its  obnoxious  odor.    The  experiment  of  placing  a  small 
quantity  of  the  microscopic  alga^  from  the  filter  in  distilled  water  re- 
sulted in  the  production  of  the  well-known  odor,  after  covering  the  mix- 
ture from  the  air  for  a  few  hours,  just  as  it  had  done  in  a  precisely  simi- 
lar experiment  by  Prof.  N.  T.  Lupton,  of  Nashville,  Tenn.,  on  the 
water  supply  of  that  city.     Tiiis  would  strongly  confirm  the  partially  ac- 
cepted belief  that  this  odor,  which  so  often  annoys  the  residents  of  oar 
cities,  is  due  to  some  condition,  probably  the  decay  and  decomposition  of 
the  alguc  in  the  water.     No  remedy  is  known  except  exposure  to  the  air, 
which  soon  removes  the  odor. 

PowDKRKD  SuLPnuR.  —  Mr.  H.  G.  Hanks  presented  at  a  recent 
meeting  of  the  San  Francisco  Microscopical  Society  three  slides  illustrat- 
ing tiie  substitution  of  powdered  sulphur  for  the  more  costly  and  pure 
sublimed  sulphur.  Sublimed  sulpimr  presents  under  the  microscope  a 
well-marked  appearance  of  globular  particles  and  botryoidal  and  stalac- 
titic  masses,  while  the  powdered  sulphur,  which  appears  the  same  to  the 
naked  eye,  is  shown  as  angular  fragments  of  irregular  size.  The  pow- 
dered article  when  sold  for  the  sublimed,  should  be  regarded  as  adulter- 
ated, since  it  contains  foreign  matter. 

P^xciiANGES.  —  Diatoms  from  Co^rongite,  from  South  Australia,  for 
good  mounted  objects.  Address  Galloway  C.  Morris,  East  Tulpe- 
hocken  Street,  Germantown,  Phil. 


SCIENTIFIC  NEWS. 

—  Every  one  who  has  occasion  to  use  collections  of  small  animals  iu 
alcohol  knows  the  inconvenience  of  handling  a  large  number  of  little 
bottles  that  will  neither  stand  upright  nor  be  still  on  their  aides.  If 
they  are  kept  in  box^s  a  large  number  have  to  be  taken  out  one  by  one 
to  find  any  particular  bottle,  and  if  they  are  set  upon  shelves  the  front 
ones  are  sure  to  be  upset  while  searching  among  those  in  the  rear.  In 
taking  care  of  a  collection  contained  in  several  thonsand  bottles  of  this 
kind,  the  writor  has  been  forced  to  contrive  some  method  of  arranging 
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ilii'tii  ill  a  Kmall  kjiimw.  and  nt  tbo  mdio  time  lo  that  each  hottle  can  be 
i|iiii-kl,v  riiiiiiil  wIh'ii  w;>iil>-<l.  and  tinally  bad  a  Quw  of  tlrawera  mule 
wliirh  lia-  M-rvi-tl  the  |>iir|KMc  m  well  that  he  hiu  tliought  it  north  while 
t<i  il<->iTilH-  it  fur  the  bi'Dflit  of  thoxe  having  churgi*  uf  Himilar  iiille<^tioiia. 

( )iii-  of  till-  ilrawt-rt  is  nho' 
ill  ilii-  i-m.    (Fijiim-  M.'l.)    The 
front,    liai'k,  Imltdin.  iiiiil    ( 


il Ilii-r  H 

!•]••  win-  nhi*.-h  kM-|Mi  tlie  Intt* 
llt-i   in    piluiv   whih'   alluwing 
tlii-ir  (-onU'iitB  to  lie  ciiKily  ai 
Tlif  .lnw.-r«    tiK  a  foot  hin^  "^  «"   ''*'•  ""'"kk 

ami  an  inch  widu  untiiitf,  givin);  a  spare  tliruv  qnarioni  of  an  indi  wiitf 
fur  till-  liuttl>>ii.  wtiirh  way  U-  from  a  dram  to  half  an  ounce  in  Kiic.  Thr 
botilf*  ^tallll  loiMcl;  in  a  sinfflv  row,  ami  if  the  druwer  in  not  full,  a 
iFLi);;!'  uf  wutxl  or  •Nirk  placed  Iwtween  the  wire  and  the  npjMisiie  sitle 
ki-i-pH  the  <'iid  bottlvs  froin  fiillin)<  over.  The  backs  and  Hides  of  the 
ilr:ii%cr«  an-  niadi'  lower  tliun  the  hollies  so  ihai  the  latiiT  can  he  more 
t-a-ilv  luk'ii  out  and  put  in.  The  fronin  are  made  aa  hi^h  an  the  high- 
est lHitil<'-i  likclr  tu  be  used,  to  that  when  the  clrawers  are  placeil  side  liy 
hid<-  on  11  .lielf  thf'V  may  close  entirely  the  ii{iare  between  it  and  ihe  shelf 
iilR»e,  mid  cover  the  iHittles  from  dusl  and  li^ht.  If  the  width  of  the 
■liclvfs  i*  kliifhlly  lesH  ihaii  the  length  of  the  drnwera  uo  knobs  or  han- 
dlcH  lire  needed,  and  the  fronts  cau  be  useil  for  labels.  The  drawcm 
WiHn  ill!  of  the  Hme  size  cau  he  chaugi-d  from  one  |iart  of  the  cuse  to 
atiKilicr.  and  the  whole  colleetion  tie  reurruiii;ed  and  now  ii|iccimeu(  iutro- 
iluca-d  in  their  prii|ier  places  without  elialiKing  iho  hotllen  fniin  drawer 
ti>  ilniwer.  Drawen  on  the  Muue  jdau  might  be  arraD);e<l  for  l)uttl>-s  of 
any  >-uf  not  loo  heavy,  aiul  t|H-eimeii«  in  aleuhol  be  Htoreil  in  tli<-m  much 
mure  coiniiiiclly  than  in  the  ordinary  closetM  anil  trays,  and  ut  the  same 
tiiiii-  Ih'  mure  eiuily  examined  and  mure  quickly  found  when   needed.  — 

J.  II.  KUKKTON. 

—  A  new  puhlicalioH  designcl  to  elucidate  the  natural  history  of  llli> 
noil-  is  th<-  Itiillfiin  of  the  lUiniiia  Museum  of  Natural  History.  No.  I. 
contains  the  following  |>a|>ers :  List  of  Illiuois  Crustacea,  hy  S.  A.  Korbea, 
wiih  »  Key :  The  Tree  in  Winter,  by  F.  Brendel  i  Sodic  Tinato  as  a 
Tent  f)r  Lime,  hy  J.  A.  Sewallj  Partial  Catalogue  of  the  Kikhes  of  Illi- 
iioi>,  by  K.  W.  NelM>n  :  I'pon  I'armaitic  Fungi,  by  T.  J.  Ilurrill ;  A  Li*t 
of  the  <)rtliO|>tera  uf  llliDois.  by  Cyrus  Thomas. 

—  I'ackanl's  Half  Hours  with  Jusecta,'  which  was  originally  issued  iu 
twelve  numbera,  has  lately  Ihmii  publiihe<l  in  book  form.  We  deairt 
to  correct  some  ty[>ographical  and  other  errors  of  importance.  Page 
187.  ill  explanatioD  of  Fig.  1H7,  for  Booculatiug  read  Bucculatrii.    Pagn 

>  Busiun  :  Ertas  and  Laariat    1677.    Itno,  pp.  3M.    lUaittaud.    KM. 
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289,  line  23,  for  Disippus  read  Archippus,  and  in  line  25,  for  Archipput 
read  Disippus.  Page  305,  line  18,  ior  sumac  read  eottonwoodj  and  on 
page  306,  in  explanation  of  Figure  236,  for  sumac  gall  read  vagabond 

gall, 

—  L.  Prang  &  Co.,  Art  and  Educational  Publishers,  Boston,  Mass^ 

announce  the  publication  of  The  Yellowstone  National  Park,  and  the 
Mountain  Regions  of  Portions  of  Nevada,  Idaho,  Colorado,  and  Utah. 
Described  by  Professor  F.  V.  Hayden,  Geologist-in -charge  of  the  U.  S. 
Government  Expeditions  to  the  Yellowstone  Valley  of  the  Years  1871 
and  1872,  and  of  the  U.  S.  Geological  and  Geographical  Survey  of  the 
Territories,  and  Illustrated  by  Chromo-Lithographic  Reproductions  of 
Water-Color  Sketches  taken  by  Thomas  Moran. 

—  It  is  pro[)osed  to  invite  governmental  geological  surveys,  learned 
societies,  and  private  individuals,  throughout  the  world,  to  seud  to  the 
International  Exhibition  to  be  held  at  Paris  in  1878  such  collections  as 
will  make  the  geological  department  of  that  exhibition  as  complete  as 
possible.     In  order  to  take  advantage  of  the  collections  which  may  thus  be 

.  brought  togetlier  it  is  moreover  proposed  to  convoke  an  International  €re- 
ological  Congress,  to  be  held  at  Paris  at  some  time  during  the  Exhibi* 
tion  of  1 878 ,  and  to  make  that  congress  an  occasion  for  oonsideriog 
many  disputed  problems  in  geology.  All  American  geologists  interested 
in  this  project  are  invited  to  communicate  with  Prof.  T.  Sterry  Hunt, 
Boston,  Mass. 

—  Among  recent  zoological  discoveries  of  interest  is  a  new  species  of 
Echidna  from  New  Guinea;  a  second  species  of  that  interesting -lizard, 
Sphenodon,  in  one  of  the  New  Zealand  Group ;  a  new  Leptocardian  fish 
allied  to  Amphioxus,  from  Australia,  named  by  Dr.  Peters,  JSpigametkys 
cultellus ;  while  the  Persian  deer  (  Cervus  maral)  is  regarded  by  Dr.  Se- 
vertzofF  as  identical  with  the  Wapiti  (  Cervus  Canadensis). 

—  A  bed  of  pink  coral  has  been  discovered  by  the  captain  of  the  D.  S. 
steamer  Gettysburg,  on  her  passage  from  Fayal  to  Gibraltar,  in  latitude 
36°  30'  N.,  longitude  1*1°  38'  W.  The  least  depth  found  was  30  fath- 
oms, but  the  captain  has  no  doubt  that  the  coral  comes  to  the  surface  at 
some  point  near  the  anchorage.  Twenty  miles  west  of  the  bank  a  depth 
of  1 6,500  feet  was  fojind,  between  this  and  Cape  St.  Vincent,  12,000 
feet.  The  bank  is  rich  in  valuable  coral  of  light  pink  shades.  Full  de- 
tails of  the  discovery  have  been  sent  by  the  commander  of  the  Grettys- 
burg  to  the  Navy  Department,  Washington,  by  mail. 

—  Professor  F.  de  Ilochstetter,  formerly  geologist  of  the  Novara  Ex- 
pedition, and  a  distinguished  investigator  of  the  geology  of  New  Zealand, 
has  been  appointed  Superintendent  of  the  Museum  of  the  Imperial  Geo- 
logical Institute  of  Austria,  and  intrusted  with  its  reorganization  accord- 
ing to  the  plan  approved  by  his  Majesty.  The  construction  of  the  new 
Museum  of  the  Institute  is  in  full  progress.  Mr.  Francis  Foetterle,  ths 
Vice-Director,  has  recently  died,  aged  53  years.  He  was  attached  to  ths 
Institute  since  its  foundation  in  1848. 
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—  A  Lyceum  of  Naturml  Ilistorjhas  been  entablished  at  Indianapolis, 
with  Truf.  K.  T.  Cox  as  Pretidcnt,  and  Mr.  H.  E.  (Jo|>fland  aa  Recording 
S(.*fn*tary.  At  the  tir»t  meeting  after  organization  communicationi  were 
mH<lo  hy  Profit.  John  Myers,  II.  K.  CoiH^land,  and  D.  T.  Jordan.  The 
lattiT  (leBcribe<l  the  habits  of  a  grassho|>|)cr  destructive  to  com  and  cotton 
in  th«*  (lulf  Stat4*m  while  Professors  JonUn  and  Copeland  reportcKl  the 
(li«t(*ov(*ry  (»f  tlie  fiKxl  of  the  Menomenee,  or  deei>-water  white  fish  of 
Ijik«'8  SujMTior  and  Michigan,  fre^h-wator  snails  {Phy$a  and  Limntta) 
having  Imhmi  found  in  the  stomachs.  We  regret  to  announce  that  Mr. 
Cc»|»<*laiid  httii,  since  the  receipt  of  this  notice,  died. 


PROCEEDINGS  OF  SOCIETIES. 

Piiii.osciriiirAL  SuciKTT,  Washington.  —  January  14,  1877.  Mr. 
(SilU*rt,  uf  Mr.  I'oweirs  Survey  of  the  Rocky  Mountain  Region,  read  a 
|)a|HT  on  th«*  I^ike  lionneville  iMsin,  of  which  Great  Salt  Lake  is  the 
rehi«lu«.\  Out'etH  to  the  north  had  been  supposed  on  theoretical  grounds 
to  exiHt  hy  several  geologist<,  but  he  believed  no  one  hail  published  any 
actual  i<lentitication  of  an  outlet  up  to  the  present  time.  Such  an 
oiith't  \i^\  been  examined  by  him  during  the  past  summer,  being  a  nar- 
row cut  through  a  mountain  pass,  of  which  tlie  lower  portion  was 
fonixfl  through  )>art  of  a  bed  of  limestone  while  the  upper  portion  of 
the  bunkn  were  of  gravel,  incJine<l  about  80^.  The  be<l  of  the  ohl  chan- 
nel now  fftrnieii  a  continuous  marsh.  The  old  beaches  which  ha<l  been 
traceti  for  nianv  miles  difieretl  in  level  between  the  northern  and  south- 
ern  limits  as  much  aa  five  hundre<l  feet,  the  distance  being  about  thr(*e 
hundreil  miles.  The  southern  beaches  were  higher  than  those  at  Salt 
Lake  and  the  northern  ones  lower,  if  obnervations  by  the  aneroid  ba- 
ronu'ter  could  l»e  relied  on.  'Ilie  H|)eaker  thought  that  this  indicate<l  a 
hinking  of  the  land  towanl  the  nortli  since  the  Glacial  epoch,  and  taken 
in  ('onnection  with  the  changes  of  outlet  at  Lake  Winni|>eg  and  else- 
where, he  (tinMiileretl  that  it  might  be  inferred  that  a  general  sinking  of 
all  northern  land  had  taken  place  since  that  period. 

February  10,  1877.  Dr.  Billings  described  soife  details  of  the  meth- 
o<ls  emph^yeil  in  investigating  the  questions  of  tlie  production  of  living 
organisms  de  novo,  in  suitable  fluids  from  which  external  germs  were  ex- 
cludiil,  and  the  **  germ  theory  "  of  disease.  He  described  a  simple  and 
apparently  etTectual  method  for  protecting  the  fluid  in  a  wine  glass,  for 
in^tance,  by  covering  the  glass  with  a  watch-glass  of  a  little  larger  di- 
ameter, with  the  convex  side  upward,  the  downward  carvatare  of  the 
edges  of  the  watch-glass  preventing  the  lateral  introduction  of  currents 
of  air  and  germs  between  the  glasses,  while  the  actaal  aocesa  of  air  was 
not  interfered  with.  It  is  of  oonrte  necessary  to  destroy  anything  which 
might  ailherc  to  the  glasses  before  using,  by  exposing  them  to  a  very 
high  temperature. 
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Major  Powell  spoke  on  the  philosophy  of  the  North  American  In- 
dians. The  speaker  called  attention  to  the  fundamental  difference  in 
modes  of  thought  which  characterize  the  savage  and  the  civilized  man, 
and  illustrated  it  hy  numerons  examples. 

We  must,  if  we  would  fully  understand  Indian  philosophy,  leave  that 
realm  of  thought  where  the  sun  is  a  great  orh  swinging  in  circles  through 
the  heavens,  where  the  winds  drift  in  obedience  to  cosmic  laws,  where 
falling  stars  reveal  the  constitution  of  the  heavenly  spheres,  and  pass  to 
a  lower  realm  where  the  sun  is  regarded  as  a  little  beast  cowed  by  the 
heroic  mien  of  a  rabbit,  and  in  very  fear  compelled  to  travel  on  an 
appointed  trail  through  the  firmament,  where  the  wind  is  but  breath, 
foul  or  fair,  ejected  from  the  belly  of  a  monster,  and  where  the  falling 
8tar  is  but  the  dung  of  dirty  little  star-gods. 

The  savage  philosopher  believes  in  a  system  of  worlds  (not  globes, 
but  localities  of  existence),  the  world  of  this  life  and  the  world  or  region 
to  which  he  will  proceed  hereafter.  Among  the  lower  tribes  these 
worlds  are  arranged  horizontally  or  topographically :  the  world  of  the 
liereafter  is  beyond  some  river,  sea,  cafion,  chasm,  or  mountain  range,' 
and  there  is  no  world  of  the  past,  the  progenitors  of  man  having  come 
out  of  the  sea  or  from  burrows  in  the  ground.  Their  hereafter-land  it 
reached  by  a  bridge,  a  ferry,  or  a  dangerous  mountain  pass. 

Among  the  higher  tribes  the  worlds  are  arranged  vertically,  a  worid 
or  worlds  below-  and  others  above.  In  this  stage  there  is  also  a  past 
world,  that  is,  humanity  came  to  existence  from  another  land,  situated 
sometimes  above,  sometimes  below ;  but  the  righteous  always  goes  in  an 
opposite  direction  from  that  by  which  he  came.  These  worlds  comma- 
nicate  by  magical  ladders.  Tlie  sun  and  moon  are  always  personages; 
meteorological  phenomena,  acts  of  persons  or  of  personified  animals.  All 
geographic  phenomena,  remarkable  facts  of  nature,  and  the  habits  and 
customs  of  savage  man,  —  the  origin  of  all  is  known,  and  there  is  noth- 
ing that  is  not  explained  in  their  philosophy. 

The  theology  or  system  of  gods  of  the  North  American  Indians  is  not 
fetichism,  though  there  are  many  survivals  from  the  fetichistic  stage  of 
thought.  The  gods  of  all  the  nomadic  tribes  are  animals,  for  in  all  ani- 
mal nature  the  nomad  sees  things  too  wonderful  for  him,  and  from  admira- 
tion he  grows  to  superstitious  reverence,  and  the  animals  become  his  gods. 
His  veneration  for  the  past,  so  highly  developed  in  the  savage,  modifies 
this  theology,  for  it  is  not  the  animals  of  to-day  that  he  reveres,  but  their 
ancient  prototypes,  a  god  for  every  race  or  species  of  animal.  Man  is  not 
sharply  separated  by  this  system  from  other  animals,  but  the  heroes  of 
the  past  are  the  hero-gods  of  to-day,  while  the  race  of  man  is  partly  sn- 
perior,  partly  inferior  to  the  animal  races.  Places  have  their  genii  or 
daimons,  and  all  have  unlimited  power  of  self-transformation.  The  ge- 
neric term  for  god  in  most  Indian  languages  is  ancient.     iDdividatliy 
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vXnws.  :iti<l  tritN*H  havo  thoir  own  upecial  tutelarj  deity,  whose  image  ii 
their  ha<l<:f  or  totrin. 

'Dm*  laii<l  of  want,  in  ihfir  kervaftur,  is  always  open  ;  there  go  the  bad 
!«ouU.  The  eruditions  of  admiitMion  to  the  land  of  plenty  are  vague  and 
\ariouhIy  fixe<l.  There  the  few  living  righteous  will  nH*et  the  nuiny  good 
who  huve  die<l  in  the  past.  Whi)  are  the  gooii  and  who  the  bad  ?  Their 
htandunld  are  as  different  from  ours  as  their  ideas  of  meteors.  The  bad 
man  may  be  he  who  failed  to  sacriticc  to  his  tutelar  deity  the  spleen  of 
th«r  lant  elk  kilknl ;  or  he  who  slept  on  his  back  the  night  before  the  bat- 
tle, when  his  gods  hatl  taught  him  to  sleep  on  his  belly.  It  is  certain 
that  the  Indian  philosophy  is  a  stage  of  progress  and  nut  a  degeneration 
of  monotheism.  Nor  does  it  proceed  from  classical  polytheism,  in  which 
human  attributes  were  deified,  nor  tbmt  earlier  kind  where  the  forces  and 
phenomena  of  nature  were  deified.  Their  mytlis  arc  not  symbols.  The 
Indian  gmls  are  animal  gods,  and  the  Indian  religion  aoulatry,  a  develop- 
ment from  fetichism. 

February  *i4tli.  Mr.  G.  K.  Cfilbort,  of  Blajor  PowelPs  Survey,  n*ad  a 
|»aiM*r  on  (itHilogical  Investigations  in  the  Henry  Mountains  of  Utah. 
Thcrte  mountains  stand  in  the  mi<lst  of  a  plateau  region,  and  form  sev- 
eral grou|>H  or  subgroups,  the  structure  of  which  is  ex|K)8e<l  by  erosion 
and  tletiudation.  They  were  formed  by  an  upward  flow  of  lava  through 
horizontal  strata,  which  flow  did  not  reach  the  surface,  but  apparently 
severed  the  connection  between  two  layers  and  intruded  itself  bt^tween 
them  in  the  form  of  a  mound  or  low  cone,  the  superincumbent  strata 
iNMng  forced  up  without  fracture  in  the  form  of  a  dome  which  reached 
an  angle  at  the  sides  of  some  sixty  degrees.  The  superincumltent  strata 
hav»*  Xh'vw  largely  removetl  by  natural  causes.  The  facts  were  very  re- 
markable and  not  yet  fidly  explainefl.  To  these  formations  or  subter- 
ranean lava  cones  he  had  applied  the  name  of  laculite$, 

Boston  Societt  op  Natural  History. —  February  21st.  Mr.  C. 
S.  .Minot  read  a  pafier  on  the  Systematic  Position  of  the  Trematodes, 
and  Mr.  Scudder  made  a  communication  on  ^  perfect  '*  and  ''  imi)erfect " 
metamorphoses  of  insects. 

Mar(*h  21  St  Papers  were  rea<l  by  Dr.  T.  M.  Brewer,  entitled  Notea 
by  (  aptain  Bendire  on  the  Birds  of  Oregon  ;  and  by  Mr.  Scudder  on 
PoIymorphi*«m  of  our  Blue  Butterflies. 

ArrALACiiiAX  Mountain  Cli*b,  Boston.  —  February  14th.  Oa- 
giMxPs  White  Mountain  C^uide  Book  was  discussed  and  criticize<l.  Mr. 
(r<'or;:i*  Dimmock  described  a  trip  to  Mount  Blitchell,  in  North  Carolina, 
an<l  Miss  M.  F.  Whitman  a  climb  through  Tnckerman's  liavine. 

March  14th.  Prof.  J.  H.  Huntington  read  a  paper  on  the  Source  of 
the  Connecticut  River. 

Amrkican  GEOGRAPniCAL  SociKTr,  New  York.  —  March  Idth. 
Dr.  W.  J.  Morton  lecture<i  on  South  African  Diamond  Fields  and  the 
Journey  to  the  Minea* 
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SCIENTIFIC   SERIALS.' 

Bulletin  of  the  United  States  Geological  and  Geograph- 
ical ScRYET  OF  THE  TERRITORIES,  vol.  ill.,  Nc  3.  —  CompantiTe 
Vocabulary  of  Utah  Dialects,  by  £.  A.  Barber.  Methods  of  making 
Stone  Weapons,  by  Paul  Schamacber.  On  a  Pecaliar  Type  of  Emptire 
Mountains  in  Colorado,  by  A.  C.  Peale.  Report  on  the  Geology  of  the 
Region  of  the  Judith  River,  Montana,  and  on  Vertebrmte  Fossils  obtained 
on  or  near  the  ^lissouri  River,  by  £.  D.  Cope.  Palsontological  Papers, 
Nos.  1-5:  Descriptions  of  Unionidae  and  PhysidsB  collected  by  Prof. 
EL  D.  Cope  from  the  Judith  River  Group  of  Montana  Territory  during 
the  Summer  of  1876;  Descriptions  of  New  Species  of  Uoiones  and  a 
New  Genus  of  Fresh  Water  (rasteropoda  from  the  TertiflLiy  Strata  of 
Wyoming  and  Utah;  Catalogue  of  the  Invertebrate  Fossils  hitherto 
published  from  the  Fresh  and  Brackish  Water  Deposits  of  the  Western 
Portion  of  North  America ;  Comparison  of  the  North  American  Mesozoic 
and  Csenozoic  Unionidae  and  Associated  Mollnsks  with  Living  Species; 
Remarks  on  the  Palaeontological  Characteristics  of  the  Csenozoic  and  Mes- 
ozoic Groups  as  developed  in  the  Green  River  Region,  by  C.  A.  White. 
Precursory  Notes  on  American  Insectivorous  Mammals,  with  descrip- 
tions of  New  Species,  by  Elliott  Coues.  Notes  on  the  Ornithology  of  the 
Region  about  the  Source  of  the  Red  River  of  Texas,  from  ObserTstioDS 
made  during  the  Exploration  conducted  by  Lieut.  E.  H.  Ruflfner,  bj 
C.  A.  II.  McCauley.  Catalogue  of  the  Land  and  Fresh- Water  SheUs 
of  Nebraska,  by  S.  Aughey.  Notes  on  the  Geographical  Work  of  the 
United  States  Geological  and  Geographical  Survey  of  the  Territories, 
by  A.  D.  Wilson. 

The  Canadian  Naturalist,  vol.  viii.,  No.  4.  —  On  the  Pr^Iadal 
Geography  of  the  Region  of  the  Great  Lakes,  by  £•  W.  Claypok. 
Notes  on  the  Appearance  and  Migrations  of  the  Locust  in  Manitoba 
and  the  Northwest  Territories,  Summer  of  1875,  by  G.  M.  Dawson. 
Notes  on  some  Geological  Features  of  the  Northeastern  Coast  of  Labra- 
dor, by  H.  Y.  Hind.  Note  on  Some  Recent  Changes  of  Level  of  the 
Coast  of  British  Columbia  and  Adjacent  Regions,  by  G.  M.  Dawson. 

The  Monthly  Microscopical  Journal.  —  May.  The  Yarioni 
Changes  caused  on  the  Spectrum  by  Different  Vegetable  Coloring  Mat- 
ters, by  T.  Palmer.  Microscopic  Aspects  of  Krupp's  Silicate  Cotton, 
by  H.  J.  Slack.  The  Modifications  which  the  Egg  of  the  [Hooded- 
Eyed]  Medusa  undergoes  before  Fecundation,  by  A.  Giard. 

The  Geographical  Magazine. — May.  The  Himalayan  System 
by  C.  R.  I^iarkham.  M.  Potanin's  Journey  through  the  Altu  Meant- 
ains.  The  Navigation  of  Smith's  Sound  as  a  Route  towards  the  Pole, 
by  G.  S.  Nares.  Map  of  the  La  Kuga  and  of  the  Alexandra  Nile,  bj 
H.  M.  Stanley. 

1  The  articles  enumerated  under  this  head  will  be  for  the  most  part  ttleelcd. 
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CATASTUOrmSM  AND   EVOLUTIONV 

BY   CLARKNCK   KINO. 

\\rK  liavo  come  together  tcMluy  to  do  honor  to  this  young, 
*  *  strung  institution.  We  are  here  that  we  may  make  the 
human  circuit  complete,  and  feel  the  current  of  a  common  pride 
glow  fn>m  bniin  to  brain.  In  celebrating  the  honest,  manly 
growth  of  the  Slieilield  Scientific  tSchool,  among  the  feelings  which 
animate  us  vonenition  for  antiquity  finds  no  place.  It  is  denied 
UH  to  look  bark  into  the  real  past,  for  the  brief  lapse  of  thirty 
years  conii)aMS(»s  the  life  of  the  school.  That  short  ]K*riod,  how- 
i*v«*i\  h.'M  amply  sufficed  to  develop,  with  positive  distinctness, 
the  motive  and  animus  of  tlie  institution.  Its  peculiar  character 
18  tixtul.  Ueverence  for  natural  truth  and  the  deep,  earnest,  sci- 
entific methods  of  searching  after  it  are  what  is  taught  here ;  so 
that  we  who  have  ])a88ed  beyond  these  doors  are  gladly  welcomed 
among  that  resolute  band  of  nature-workers  who  both  propel  and 
guide  the  great  plowshare  of  science  on  through  the  virgin  sod  of 
the  unknown. 

It  is  tn^Mituries  too  late  to  define  or  establish  the  value  of  sci- 
ence. Its  numberless  applications,  which  find  daily  expression  in 
the  material  api>ointments  of  life,  and  serve  to  refine,  to  elevate, 
to  rei)<K*r  more  admirable  the  mechanism  of  civilization,  have 
long  sinoe  put  that  question  at  rest.  I^et  us  hope  that  as  a 
means  of  clearing  away  the  endless  rubbish  of  false  ideas  from 
till*  human  intelUn't,  for  the  lifting  of  roan  outx>f  the  dominion  of 
ignorant '(%  m'itMitifio  method  and  scientific  education  are  acknowl- 
edged to  Ik*  suliMpiatei  if  not  si\preme.  We  may  congmtulate  our- 
selves, for  that  victory  is  won.  At  last  modern  s<x?iety  admits 
that  a  knowhnlge  of  the  laws  which  govern  the  cognizable  uni- 
verse, and  the  {MMsession  of  the  only  methods  which  can  advance 

>  An  ni1(1rai!i  dclireml  at  the  Sheffield  Scieotific  School  at   Yale  Colle|^,  New 
llaviti,  JuiH*  26,  Ib77. 
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that  sort  of  knowledge,  presupposes,  nay,  even  develops,  an  in* 
tellect  both  vital  and  broad.  If  in  America  Science  as  a  mode  of 
education  has  won  her  way  to  the  front,  it  is  due,  in  prominent 
measui^e,  to  the  honest  training  of  the  Sheffield  Scientific  School, 
and  time  will  render  this  institution  its  unfailing  reward. 

Honored  by  the  invitation  to  address  you  to-day,  I  have  chosen 
to  present  a  contribution  to  the  theory  of  catastrophism  and  its 
connection  with  evolution,,  feeling  that,  however  slight  this  con- 
tribution may  be,  as  my  own  it  is  a  direct  outgrowth  of  this 
school,  and  that  if  I  turn  from  the  far  greater  and  more  attract- 
ive achievements  of  others,  from  the  wealth  of  literary  and  phil- 
osophic materials  which  press  forward  for  utterance,  and  bring 
here  something  which  I  have  reached  myself,  it  will  afiford  you  a 
more  intimate  interest.  I  have  hoped,  too,  that  other  graduates 
might  feel  as  I  have,  and  that  year  by  year  men  might  stand 
here,  fresh  from  the  battle-field  of  life,  out. of  the  very  heat  of  the 
strife,  to  tell  us  of  their  struggles,  and  hang  the  shields  they  have 
won  along  the  walls  of  this  temple  of  science.  I  ask  you  then  to 
listen  to  a  plain  statement  of  my  views  of  catastrophism  and  the 
evolution  of  environment. 

The  earliest  geological  induction  of  primeval  man  is  the  doc- 
trine of  terrestrial  catastrophe.  This  ancient  belief  has  its  roots 
in  the  actual  experience  of  man,  who  himself  has  been  witness  of 
certain  terrible  and  destructive  exhibitions  of  sudden,  unusual 
telluric  energy.  Here  in  America  our  own  species  has  seen  the 
vast,  massive  eruptions  of  Pliocene  basalt,  the  destructive  inva- 
sion of  northern  lands  by  the  slow-marching  ice  of  the  glacial 
period,  has  struggled  with  the  hardly  conceivable  floods  which 
marked  the  recession  of  the  frozen  age,  has  felt  the  solid  earth 
shudder  beneath  its  feet  and  the  very  continent  change  its  con- 
figuration. Yet  these  phenomena  are  no  longer  repeated  ;  noth- 
ing comparable  with  them  ever  now  breaks  the  geologic  calm. 

Catastrophism  is  therefore<the  survival  of  a  terrible  impression 
burned  in  upon  the  very  substance  of  human  memory.  The  doc- 
trine was  also  arrived  at  in  very  early  times  by  our  modem 
method  pf  reasoning  from  marine  fossils  observed  to  be  entombed 
in  rocky  beds  far  removed  from  the  present  seas,  —  beds  whidi 
compel  the  natural  inference  that  they  are  sea  bottoms  upheaved* 
This  induction  is  poetically  touched  in  the  Rig  Vedas,  is  stated  in 
scientific  method  with  surprising  frequency  among  the  Greeks, 
and  recurs  in  the  writings  of  most  earth-students  ever  since. 

Plutarch  in  his  Morals  gives  a  vivid  account  of  an  interview 
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betwven  in  Eg^-ptian  |»ri<vt  lUid  witu  Solon,  who,  in  ttie  opon- 
minduilnMi  of  a  truly  grent  man  seftrrhing  nItvT  imniefDorial 
knowledge,  liad  comti  to  sil  at  hie  fotrt  to  ti«ti.'n.  Cnlinty  and 
with  the  fflw  brawl  touclim  of  a  miuter,  in  that  simple  eloquence 
which  eooiM  of  mlly  knowiii)*,  the  priest  t^lls  him  of  the  oatas- 
tiopbes  of  aabmerg(-niw  and  uphcav»l  which  tho  Mirth's  surfacti 
haa  mllarad ;  and  his  m«lhoil  waa  identimlly  oura  nf  to-day. 
What  a  pictnre!  Solon  the  wi»p,  inhmtor  of  the  Hellenic  colt- 
nrv,  master  vt  tlio  polishtrd  Iparnin^;  of  his  tniuntry  and  his  day, 
sitting  within  tho  sliiuffs  uf  tliat  hoary  temple,  listening  duvoutly 
to  tlie  words  of  one  who  spoke  as  oat  of  tlin  dark  vault  of  the  past 
and  tuld  how  tho  solid  rnntinents  were  things  of  a  time,  Ivjrn  bat 
Intifly  fram  tho  womb  uf  th«  sea. 

When  oomplete  evidence  of  tho  antiquity  of  man  in  California 
attd  th«  Mtaatropliea  he  haa  nnrviTod  come  to  be  generally  under* 
■tooal,  there  will  ceaoe  to  bo  any  wonder  that  a  theory  of  the 
dettmctivo  in  nature  is  an  early,  de<<ply  nioted  archaic  bolief, 
moat  powerful  in  its  eftect  on  the  imagination.  Oatantrophe, 
speaking  historicaliy,  is  both  an  awful  memory  of  mankind  and 
a  »ry  early  piece  u(  pure  scientific  induction.  After  it  came  to 
be  woven  into  the  Sanskrit,  Hebrew,  and  Mohammedan  eo«nog> 
oniea,  its  fierpetiiatioti  was  a  matter  of  eoursc. 

From  the  belieTen<  in  catastniplie  there  in,  however,  a  totalTy 
different  class  of  minds,  whose  dominant  characteristic  is  a  pod> 
tive  rvfosal  to  look  further  than  the  preeont,  or  to  conceive  con- 
ditions which  their  sensiit  have  never  triK^rtod.  Tlwy  lack  tiiB 
very  mechanism  of  imagination.  They  suffer  from  a  Hjiecirs  of 
inteUectnnl  n««r-«i(;htednc«B  t«o  lamentably  comoion  among  all 
grades  and  professions  of  nmn.  They  art!  Iiuunded  —  I  might  al> 
mort  ny  imprisoned  —  by  the  vndeat  facts  and  ideas  of  their  own 
to^y  and  tbdr  own  environmunt.  With  tlint  sort  of  detective 
•harpiHM  of  vision  which  is  often  cliaract«risti<,*  of  thnstt  who 
Cftooot  aee  far  beyond  their  noaea,  these  men  have  most  ably  ac- 
enmulatud  an  imprenive  amy  of  geoto^eal  faoCs  rvlating  to  the 
existing  operation  of  natural  laws.  They  have  satiinit«d  them- 
selves witii  the  pmvnt  modu*  oprranii  of  geological  energy,  and 
culminating  in  I.yell  have  fonndcd  the  British  School  uf  Uni- 
formitarianism. 

Men  are  born  trither  catastropbiata  or  nniformitarians.  You 
may  divide  the  race  into  imaginative  poople  who  Imliuvo  in  all 
aorta  of  impending  crisea,  >— physical,  aociaJ,  political,  —  and 
olben  who  anchor  their  very  sonU  in  ttatu  qua.     Thcru  arc  men 
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who  build  arks  straight  through  their  natural  lives,  ready  for  the 
first  sprinkle,  and  there  are  others  who  do  not  watch  Old  Proba- 
bilities or  even  own  au  umbrella.  This  fundamental  differentia- 
tion expresses  itself  in  geology  by  means  of  the  two  historic  sects 
of  catastrophists  and  uniformitarians.  Catastrophism,  I  doubt 
not,  was  the  only  school  among  the  Pliocene  Californians  after 
their  families  and  the  familiar  fauna  and  flora  of  their  environ- 
ment had  been  swept  out  of  existence  by  basalts  and  floods.  As 
understood  by  archaic  man,  by  the  Orientals,  the  early  Egyp- 
tians, the  Greeks,  the  Arabs,  and  indeed  until  modified  within 
the  century  by  the  growing  belief  in  derivative  genesis,  or  by  the 
unbroken  continuity  of  organic  life  from  its  first  introduction  on 
the  planet,  catastrophism  was  briefly  this :  — 

The  pre-human  history  of  the  planet  has  been  variously  esti- 
mated in  time,  from  two  days — the  period  assigned  by  the 
Koran  —  to  an  indefinite  extension  of  ages.  The  globe  having 
cooled  from  a  condition  of  igneous  fluidity  received  upon  its  sur- 
face of  congealed  primitive  rock  the  condensed  aerial  ivaters, 
which  formed  at  first  a  general  oceanic  envelope,  swathing  the 
whole  earth.  (.)at  of  this  univei*sal  sea  emerged  continents;  and 
as  soon  as  the  temperature  and  atmospheric  conditions  were  suit- 
able, low  organisms,  both  of  the  vegetable  and  animal  kingdoms, 
were  created,  and  the  complex  machinery  of  life  set  in  successful 
motion. 

The  great  obvious  changes  in  the  rocky  crust  were  referred  to 
a  few  processes :  the  subaerial  decay  of  continents,  delivery  of 
land-detritus  by  streams  into  the  sea,  the  spreading  out  of  these 
comminuted  materials  upon  a  pelagic  floor,  and  lastly  upheaval, 
by  which  oceanic  beds  were  lifted  up  into  subsequent  land 
masses.  All  these  processes  are  held  to  have  been  more  rapid 
in  the  pjist  than  now.  Suddenness,  world-wide  destructive- 
ness,  are  the  characteristics  of  geological  changes,  as  believed  in 
by  orthodox  catastrophists.  Periods  of  calm,  like  the  present, 
suddenly  terminated  by  brief  catastrophic  epochs,  form  the 
groundwork  of  this  school.  Successive  faunas  and  floras  were 
created  only  to  be  extinguished  by  general  cataclysms. 

From  all  these  tenets  the  modern  uniformitarian  school  dis- 
sents only  so  far  as  to  hold  that  the  processes  have  not  nece^ 
sarily  been  more  rapidly  accomplished  than  at  the  rate  we  wit- 
ness to-day.  The  facts  of  one  school  are  the  facts  of  the  other. 
Both  rea<l  the  record  of  upheaval  and  subsidence,  of  corrugation 
and  crumpling  of  the  great  mountain  chains  alike.     One  meas- 
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urt»8  the  rato  of  past  geological  action  by  the  phenomena  of  to- 
day ;  tlie  other  asnertn  that  the  prenent  furnishes  alMsolut^ly  no 
kfy.  This  Irreconcilable  difference  finds  its  most  pronounced  ex- 
prt'ssion  when  applie<l  to  the  past  history  of  life  on  the  planet. 
If  csitastrophes  extirpate<l  all  life  at  oft-repeated  intervals  from 
t\u*  time  of  its  earliest  introiluction,  then  creation  must  neces- 
sarily have  been  as  often  repeated.  If  this  is  the  case,  it  is  plain 
that  tlu»  Oeator  took  pains  each  time  to  improve  on  the  lately 
c>blit4>r:itcHl  forms.  If,  on  the  other  hand,  the  uiiiformitarian  bi- 
ologists are  correct  in  their  belief  of  the  descent  of  all  animal  life 
from  one  or  a  few  primeval  types,  then  catastrophes  of  a  univer- 
sally destructive  character  cannot  have  occurnnl,  and  the  changes 
which  arii  proven  to  have  taken  place  in  the  earth's  surface  nuiy 
have  lMH*n  as  moderate  an<l  harmless  as  thev  maintain.  The  uni- 
form itarians  reject  the  idea  of  a  rapid  and  destructive  rate  of  geo- 
higical  n>volution  in  the  jMist,  first,  because  the  pres<»nt  course  of 
nature  offers  no  parallel  suddenness  of  action;  and,  w»con«lly,  be- 
en ujm*  they  conceive  that  nature  never  moves  by  leaps.  They  de- 
rivi»  gnsit  comfort  from  quoting  the  well-known  saying  of  Aris- 
tntl«»,  that  **  Nature  never  does  with  her  greater  what  she  can  do 
with  her  less."  They  are  especially  fond  of  obj«*cting  to  catastro- 
phes on  account  of  the  vast  force  necessitate<l.  I  i^onfess  that  this 
8<»ems  to  me  a  singularly  fallacious  view.  AI>solutely  identical 
ex|M*nditures  of  energy  are  re<piired  to  elevate  a  continent  or  de- 
press an  on»an  basin  given  distances,  whether  the  operation  is  in- 
stantaneous or  infinitely  slow.  No  geologist  will  hesitate  a  mo- 
ment to  a<linit  that  the  question  between  the  schools  is  not  one  of 
g<»ological  n^ult,  for  both  read  the  results  alike.  I  am  sure  no 
8tu<lcnt  of  energ}'  will  object  to  my  statement  that  the  result  re- 
quires identical  energy,  whether  employ«»d  after  the  uiiiformi- 
tarian or  the  catastn>phic  method.  If,  as  I  assert,  gi»ological  re- 
sult and  the  tMiergy  to  province  it  are  identical,  whichever  st^hool 
is  cornH't,  then  the  onlv  issue  betwwn  the  cont«>stints  reduces  it- 
s<»lf  simply  and  solely  to  the  one  question  of  rate  of  geological 
change.  In  that  view,  uniformitarianism  is  the  harmless,  unde- 
strui'tive  rate  of  to-day  prolonged  backward  into  the  deep  past. 
This  is  the  l)elief  hinted  at  by  Aristotle  and  Pythagoras,  fought 
for  by  (fo«»the,  L'lmarck,  and  Oeoffroy  St.  Hilaire,  held  to  by 
Ilntton,  Lyell,  and  most  British  geologists,  a(*cepted  with  a 
lover's  credulity  by  nearly  all  evolutionists,  and  finally  tnimpeted 
al)out  bv  the  army  of  scientific  fashion  followers  who  would 
gladly  die  rather  than  be  caught  wearing  hn  obsolete  mode  or  be- 
lieving in  any  penultimate  thing. 
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On  the  other  hand,  catastrophism  of  the  orthodox  sort  is  the 
belief  in  recurrent,  abrupt  accelerations  of  geologic  rate  of  crost 
change,  so  violent  in  their  rapidity  as  to  destroy  all  life  on  the 
globe.  This  idea,  the  mere  survival  of  a  prehiatoric  terror, 
backed  up  by  breaks  in  the  palsBontological  record  and  protected 
within  those  safe  cities  of  refuge,  the  cosmogonies,  was  fully  cred- 
ited by  so  recent  a  great  savant  as  Cuvier,  and  still  coants  among 
its  soldiers  a  few  of  the  cast-iron  intellects  of  to-day. 

Sweeping  catastrophism  is  an  error  of  the  past.  Radical  uni- 
formitarianism,  however,  persists,  and  probably  controls  the  faith 
of  a  majority  of  geologists  and  biologists.  A  single  extract  from 
so  late  and  so  important  a  book  as  CroU's  Climate  and  Time  will 
serve  to  show  how  strong  men  still  believe  in  what  nmy  be  called 
homoeopathic  dynamics.  Speaking  of  uniformitarianism,  Croll 
says :  ^^  This  philosophic  school  teaches,  and  that  truly,  that  the 
great  changes  undergone  by  the  earth's  crust  must  have  been 
produced,  not  by  convulsions  and  cataclysms  of  nature,  but  by 
those  ordinary  agencies  that  we  see  at  work  every  day  around  us, 
such  as  rain,  snow,  frost,  ice,  and  chemical  action,  etc." 

Having  reduced  the  antagonism  of  the  two  schools  to  a  qaes- 
tion  of  rate  of  transference  of  energy,  a  single  illustration  will 
serve  to  render  clear  how,  the  amount  of  energy  remaining  the 
same,  this  difference  of  rate  may  make  the  difference  between 
uniformity  and  catastrophe.  Suppose  two  railway  trains  of  equal 
weight,  each  traveling  at  the  rate  of  fifty  miles  an  hour.  On  one 
steam  is  suddenly  shut  from  the  cylinder.  The  train  gradually 
lessens  and  lessens  its  speed,  finally  coming  to  rest.  It  has  re- 
quired a  given  definite  amount  of  resistance,  a  numerically  ex- 
pressible amount  of  work  to  overcome  thS  motion  of  the  train. 
The  other  train  at  full  speed  dashes  against  a  bridge  pier  and  is 
utterly  wrecked.  The  weight,  speed,  and  momentum  of  the 
trains  are  identical,  and  precisely  equal  resistance  has  been  ex- 
pended in  bringing  them  to  a  stop.  In  one  case  the  rate  of  re- 
sistance was  slow,  and  acted  merely  as  friction,  quite  harmlessly 
to  life  and  after  the  uuiformitarian  mode.  In  the  other  the  rate 
of  resistance  was  fatally  rapid,  and  its  result  catastrophe. 

Remembering  distinctly  that  uniformitarianism  claims  one 
dynamic  rate  past  and  present,  let  us  turn  to  the  broader  geolog- 
ical features  of  North  America  and  try  to  unravel  the  past 
enough  to  test  the  tenets  of  the  two  schools  by  actual  fact.  Be- 
neath our  America  lies  buried  another  distinct  continent,  —  an 
archasan  America.     Its  original  coast-lines   we   may  never  be 
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able  fully  to  nurvey,  bat  its  great  features,  the  lofty  chains  of  the 
inountiins  which  made  its  bones,  were  very  nearly  coextensive 
with  our  existing  systems,  the  Appalachians  and  Cordilleras. 
The  caflon-cutting  rivers  of  thtf  present  Western  mountains  have 
dug  out  the  peaks  and  flanks  of  those  underlying,  primeval  njh 
lifts  and  developed  an  astonishing  topography  :  peaks  rising  in  a 
single  Hweep  thirty  thousand  feet  from  their  bases,  precipices 
lifting  l»old,  solid  fronts  ten  thousand  feet  into  the  air,  and  pro- 
found mountain  vallevs.  The  work  of  erosion  which  has  been 
carried  on  by  torrents  of  the  Quaternary  age  —  that  is  to  say, 
within  the  human  period  —  brings  to  light  buried  primeval 
chains  far  loftier  than  any  of  the  present  heights  of  the  globe. 
Man*s  enthusiastic  hand  may  clear  away  the  shallow  dust  or  rub- 
bish from  an  Oriental  city,  and  lay  bare  the  stratified  graves  of 
perishtfd  communities :  it  is  only  a  mountain  torrent  which  can 
dig  throufj^h  thousands  of  feet  of  solid  rock  and  let  in  the  light  of 
day  on  the  time-stained  features  of  a  long-buried  continent. 

Archaean  America  was  made  up  of  what  was  originally  ocean 
beds  lifted  into  the  air  and  locally  crumpled  into  vast  mountain 
chains,  which  were  eroded  by  torrents  into  true  subaerial  mount- 
ain p<*ak8.  This  conversion  of  sea  strata  into  the  early  conti- 
nent is  the  first  record  of  a  series  of  oscillations  in  which  land 
and  sea  successively  occupied  the  area  of  America.  In  pre-Cam- 
brian  time  the  continent  we  are  considering  sank,  leaving  some 
of  its  mountain  tops  as  islands,  and  the  neighboring  oceans  flowed 
over  it,  their  bottoms  emerging  and  becoming  continents.  This 
is  the  second  of  the  recorded  oscillations  of  the  first  magnitude. 

After  Archa^America  had  began  to  sink  and  its  bounding 
land  masses  to  emerge,  the  conditions  on  the  two  sides  of  the 
ocean  bepm  to  show  characteristic  difference  of  behavior,  —  dif- 
ference in  the  rate  of  subsidence,  —  that  very  difference  of  rate 
which  uniformitarianism  denies. 

Pala'-Pacifis  and  Palse-Atlantis  were  land  areas  which  I  con- 
ceive to  be  of  continental  magnitude,  from  the  vast  volumes  of 
sediment  brought  down  by  their  rivers  and  {K>ured  into  the 
PalavAmerican  Ocean.  American  geologists  have  found  the  rec- 
ord along  the  eastern  margin  of  that  ocean,  namely,  the  present 
Appalachian  region,  so  legible  that  they  are  agreed  as  to  its  main 
features.  There  is  no  plea  of  illegibility  here.  The  total  sedi- 
ment which  fringed  the  shore  of  Palie-Atlantis  was  about  forty- 
five  thousand  feet  in  maximum,  but  the  original  ocean,  when 
strata  began  to  gather,  was  not  forty-five  thousand  feet  deep. 
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That  depth  and  the  full  accumulation  of  beds  were  arriyed  at  by 
successive  subsidences  of  the  sea  bottom.  The  Primordial  or 
earliest  Paht'ozoic  along  the  eastern  shore  shows  evidence  of  shal- 
low water,  which  deepened  by  the  occasional  sinking  of  the  sea 
floor.  This  periodic  subsidence  went  on  through  the  whole  Pa- 
lasozoic  time,  influencing  the  Appalachian  region,  and  during  the 
whole  coal-bearing  period  affecting  the  sea  bottom  as  far  as  Kan- 
sas. Shallow-water  evidences  are  common  up  to  the  Carbonifer- 
ous, after  which  successive  low-level  land  areas  repeatedly  ooea- 
pied  the  east  half  of  the  present  Mississippi  basin. 

This  immensely  long  history  of  periodic  but  general  subsidence 
was  broken  in  the  northeast  by  several  sudden  uplifts,  in  which 
the  sea  strata  were  so  disturbed  and  inclined  that  the  succeeding 
beds  rested  on  them  unconformably,  and  in  one  instance  the 
Green  Mountain  range  was  upheaved.  The  general  law  on  the 
east  side  of  the  Palse- American  Ocean  has  been  the  continual  in- 
pouring  of  sediment  from  Palac-Atlantis,  subsidence  of  sea  bot- 
tom, repeated  a  great  number  of  times,  and  only  locally  varied 
by  dislocation  and  uplifts.  A  very  limited  but  not  unimportant 
chapter  has  just  been  added  to  the  American  rock  record  by  the 
geological  exploration  of  the  fortieth  parallel ;  it  is  the  mode  of 
deposition  of  the  PalsBOzoic  rock  in  the  Western  United  States. 

Passing  now/to  the  wester^  side  of  the  ocean,  we  have  again 
the  same  enormous  thickness  of  thirty  or  forty  thousand  feet  of 
Pahcozoic  beds,  but  from  bottom  to  top  no  evidence  of  disturb- 
ance, only  uniform  proof  of  deep  oceanic  deposition.  In  other 
words,  the  two  sides  differ :  one  went  down  by  gradual  and  suc- 
cessive subsidence ;  the  other  at  once  sank  so  as  to  form  a  pro- 
found ocean,  which,  from  beginning  to  end  of  the  vast  PalaK>zoie 
age,  received  in  its  quiet  depth  the  dust  of  a  continent  and  the 
debris  of  an  ocean  life.  I  do  not  say  that  the  western  ocean  bot- 
tom never  suffered  further  subsidence.  I  only  assert  that  be- 
tween the  two  sides  the  difference  of  rate  was  simply  immense. 

In  keeping  with  the  minor  and  slight  movements  of  subsidence 
in  the  east  are  tlie  changes  in  the  materials  of  the  gathering 
strata,  which  are  found  to  vary  continually.  Here  again  the 
contrast  between  the  east  and  west  is  m&rked.  All  the  Palseo- 
zoic  series  in  the  west  consist  in  the  main  of  a  few  broad  changes 
between  quartzitic  and  limestone  beds,  both  giving  evidence  of 
deep-sea  deposition.  By  way  of  illustrating  these  changes  of 
material,  let  us  consider  the  condition  of  sedimentation  at  the  west 
during  the  Carboniferous  age.     There  we  have  seyen  thousand 
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ff4*t  of  liinostone,  for  the  most  part  quite  free  from  land-detritan, 
afviiiiiiilat<Ml  with  lUl  the  evennees  and  regularity  which  the  tnott 
anient  uniformitarian  (*ould  ask,  suddenly  followed  by  an  equal 
amount  of  pure  laud-detritus  almost  free  from  lime,  lliis  sud- 
den rhang<*  of  Hinlimont  simply  means  a  sudden  physical  change, 
«»itli(*r  a  iHMmical  one  which  recorded  itself  as  a  cycle  of  climate 
pnxluotive  of  \*n^:xi  enMion,  or  a  terrestrial  chan^  resulting  in 
such  ^n>:it  disturbance  of  distant  land  and  sea  areas  as  to  cause 
new  climate  or  new  avenues  of  drainage,  or  some  remote  coast 
disturhiUKMf  which  brought  about  a  reTolution  of  oceanic  currents* 
In  either  cas«)  the  sudden  change,  both  at  the  beginning  and  end 
of  the  quartzite  peri<id,  and  the  vast  scale  of  the  deposit,  means 
a  changi*  of  rate  in  the  current  operation  of  nature,  and  an  enor- 
mous change  of  rate.  The  abrupt  jmssage  from  a  ]H>riod  in  which 
little  or  no  land-detritus  has  entered  a  sea  for  millions  of  years 
to  one  when  it  pours  in  with  relatively  marvelous  rapidity  is  cer- 
tainly not  uniformitarian.  This  phenomenon  of  sudden  change 
ill  the  broad  |>etrographical  features  of  a  composite  group  of 
stRita  is  (^ually  true  of  each  sudden  break,  of  which  the  western 
ral:i*ozoic  has  six.  Rinmll  that  the  bottom  of  all  this  ocean  was 
a  former  continent,  that  along  the  east  the  continent  went  down 
gradually,  by  considerable  steps  it  is  true,  but  still  by  ])eriodic 
and,  ]wrhai)S,  gradual  subsidences.  If  the  uniform itarians  can 
derive  any  comfort  from  Eastern  America,  —  and  I  suppose  they 
justly  may,  —  they  aro  wela^me  to  it.  Tlie  rate  of  subsiclence  in 
the  east,  although  not  unlikely  to  have  been  catastrophic  as  re- 
g:irds  the  life  of  the  disturbed  region,  looked  at  bnmdly  may  be 
calUsI  uniformitarian.  That  on  the  west  was  distinctly  catas- 
trophic  in  the  widest  dynamic  sense. 

lict  ufl  {NUis  now  to  a  remarkable  chapter  of  events  which 
cIomhI  the  PalaMizoic  ages.  What  is  now  the  eastern  half  of  the 
Mississippi  basin  had  thnmgh  the  coal  peri(Ml  often  extended 
itself  as  a  land  mass  as  far  west  us  the  Mississippi  Itiver,  and  had 
as  often  suffered  subsidence  and  resubmergence.  To  the  west, 
however,  still  stretched  the  o]>en  ocean,  which,  since  the  begin- 
ning of  the  Cambrian,  had,  with  a  single  exception,  never  l)een 
invadiMl  by  land.  At  the  close  of  the  Palaeozoic  the  two  l>onIer* 
ing  land  aresis  of  Atlantis  and  Paciiis,  since  the  lieginning  of  the 
C*ambriun  ])ennanent  and  perhaps  extended  continents,  Ix^gan  to 
Aink.  They  rapidly  went  down,  and  at  last  completely  disap- 
|H*an*<l,  their  plac4>s  being  taken  by  the  present  Atlantic  and  Pa- 
cific oceans,  while  the  sea  floor  of  the  American  ocean,  which  had 
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been  for  the  most  part  permanent  oceanic  area  ever  since  the  sob- 
mergence  of  the  archsan  America,  emeiged  and  became  the 
new  continent  of  America,  which  has  lasted  with  local  Tidssi- 
tudes  ap  to  the  present.  The  east  and  west  were,  indeed,  sepa- 
rated by  a  mediterranean  sea,  the  sole  relic  of  the  American 
ocean,  which  now  occupied  a  narrow  north  and  south  depres- 
sion. 

In  that  mediterranean  sea,  we  may  say  that  the  conditions  haTe 
been  uniformitarian  ;  that  is  to  say,  in  the  great  post-Palaeozoic 
catastrophe  that  ocean  was  spared.  It  remained  a  body  of  deep 
water,  its  bottom  undisturbed  by  folds  or  dislocations,  and  there 
is  no  evidence  of  a  cessation  of  sediments  ;  yet  the  species  which 
lived  there  throughout  the  vast  length  of  the  coal  period  were 
completely  extinguished,  and  entirely  new  forms  made  their  ap- 
pearance. Although  spared  from  the  actual  physical  catastrophe, 
the  effect  of  the  general  disturbance  of  that  whole  quarter  of  the 
globe  was  thoroughly  catastrophic,  and  exerted  It  fatal  inflaence 
upon  life  far  beyond  the  actual  theatre  of  upheaval. 

Passing  over  the  Mesozoic  age,  which  in  detail  offera  much  in- 
structive material  as  to  rate  of  change,  we  pause  only  to  notice  a 
catastrophe  which  marked  the  close  of  that  division  of  time. 

In  a  quasi-uniformitarian  way,  20,000  or  30,000  feet  of  sedi- 
ment had  accumulated  in  the  Pacific  and  14,000  in  the  mediter- 
ranean sea,  when  these  regions,  which,  during  their  reception  of 
sediment,  had  been  areas  of  subsidence,  suddenly  upheayed,  the 
doming  up  of  the  middle  of  the  continent  quite  obliterating  the 
mediterranean  sea  and  uniting  the  two  land  masses  into  one. 

The  catastrophe  which  removed  this  sea  resulted  in  the  folding 
up  of  mountain  ranges  20,000  and  40,000  feet  in  height,  thereby 
essentially  changing  the  whole  climate  of  the  continent.  Of  the 
land  life  of  the  Mesozoic  age  we  have  abundant  remains.  Thanks 
to  the  palaBontologists,  the  wonderful  reptilian  and  avian  fauna 
of  the  Mesozoic  age  is  now  familiar  to  us  all.  But  after  the  ca- 
tastrophe and  the  change  of  climate  which  must  necessarily  have 
ensued,  this  fauna  totally  perished.  The  rate  of  this  post-Creta- 
ceous change  was,  in  other  words,  catastrophic. 

During  the  Tertiary,  fresh-water  lakes  of  wide  extent  occu- 
pied the  western  half  of  the  continent.  Such  was  the  character 
of  the  great  post-Cretaceous  uplift  that  there  were  left  broad, 
deep  continental  basins  above  the  level  of  the  sea.  Into  these 
the  early  Tertiary  rivers  found  their  way,  creating  extended  lakes 
in  which  accumulated  strata  rivaling  in  importance  the  deposits 
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of  the  giwit  ooeatw.  Tbt>  wbo)«  biatory  of  tbo  Tertiary  is  Utnt 
of  Uw  aeoanuilAtion  of  thick  sedimontiiry  wriea  in  friMh-wutiT 
lakn,  Booompuiinl  by  gtrndQal  and  pcricxltc  aubsiduncw,  cnnried 
on  MDnothljr  wkI  nniformly  up  to  a  certnin  }wiDt,  and  tb«Q  intnr- 
ntpted  by  ft  nddcn,  mountain-buildinf;  upheaval,  wliicb  drained 
tbs  bdcet  md  cnated  new  baains.  Tlie  five  minor  catastrophw 
wbiofa  have  taken  place  in  the  wMt»m  balf  of  America  during 
tba  Tttitiary  ago  have  never  ns«ult«d  in  tlioae  broader  ubangea 
wbtoh  mark  llta  cbiae  of  the  Archaean,  tbe  Pabeozoic.  and  the 
Meaotoic  agea<  Tbey  ni<vor  broke  tbc  grander  outline  of  tbe  con- 
tinoal.  Tbay  ware,  however,  of  Mich  no  important  twule  as  to 
very  greatly  vary  tbe  conditionn  of  balf  tbe  continent.  I  may 
cite  the  latest  important  movement,  which  took  plooe  pmbably 
within  tho  human  epoch,  nertainly  at  tbe  cIom  of  thn  fjrent  Flio- 
oeae  laka  p«riad  of  tbe  west.  'Ilie  whole  region  of  tbe  great 
plaitM,  aa  hr  north  as  we  are  Bcquaint«d  with  their  genlogy,  and 
■oathwan)  to  tlie  bord<?rs  of  tbe  Gulf,  waa  oociipied  by  a  broad 
lake  wbicb  wxiittm]  tbmugli  the  diooene  period,  having  alwaya  a 
aubtropi<:al  elimate.  In  that  lake,  beds  tOlJU  to  12U0  feet  thick 
had  aoeumulated,  when  »udd«nly  tbe  level  floor  waa  tilted,  unua- 
ing  a  diffurence  of  hci)*ht  of  7000  feet  b«'twoen  tbe  nouth  and 
west  shores,  making  Uie  great  inclined  aurface  of  tim  present 
plaini.  and  utterly  changing  tbe  climate  of  tlie  whole  region. 
Not  a  Bpndtw  aurrivml. 

1  have  thus  hastily  mentioned  a  few  of  the  moat  important 
gvologicnl  craat  changes  in  America  whoae  rates  are  demonstrably 
oataatrophic,  Besidea  anrfaee  ehangea  involving  auttaidence,  up- 
heaval, faulting,  and  corrugation,  all  of  wbicb  may  be  executed 
on  a  acalc  or  at  a  rat«  productive  of  destraotion  of  life,  catastro- 
pb«a  may  be  brought  about  by  audden  grvat  obanges  of  climate 
or  by  intense  volcanic  energy-  In  the  latter  field  there  are 
obvioiialy  no  oataatropbea  of  the  first  order.  Geological  maps 
of  the  globe  have  prognwied  far  enough  to  dcfflonalmt«  that  con- 
Bid«Tabt«  arcaa  arc,  and  alwaya  have  be«n,  free  from  actual  ejec- 
tion of  volcanic  matcriala.  On  the  contrary,  numerous  great  ra- 
giona,  notably  the  western  third  of  our  own  continent  and  the 
■bona  of  tbo  Padfic,  wera  once  literally  delnged  with  volcanic 
Una.  An  examination  of  the  ejected  rock  ehowa  that  modern 
amptions,  by  which  tbe  volcanic  cone*  of  the  preaent  period  are 
alowly  biiilt  np  from  slight  overflows  piling  one  upon  another,  arc 
not  Ibf  method  of  the  great  Miocvnc  and  Pliocene  volcitnic  peri- 
ods.    There  were  then  uutburats  bundretla  of  miiv*  in  extent,  in 
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which  the  crust  yawned  and  enormous  volumes  of  lava  rolled  out, 
overwhelming  neighboring  lands.  Volcanoes  proper  are  only 
isolated  chimneys,  imposing  indeed,  but  insignificant  when  com- 
pared with  the  gulfs  of  molten  matter  which  were  thrown  up  in 
the  great  massive  eruptions.  Between  the  past  and  present  vol- 
canic phenomena  there  is  not  only  a  difference  of  degree  but  of 
kind.  It  is  easy  to  read  the  mild  exhibition  of  existing  volcanoes 
as  a  uniformitarian  operation,  namely,  the  growth  of  cones  by 
slight  accretions ;  but  such  reasoning  ib  positively  forbidden  in 
the  past. 

If  poor,  puny  little  Vesuvius  could  immortalize  itself  by  bury- 
ing the  towns  at  its  feet,  if  the  feeble  energy  of  a  Lisbon  earth- 
quake could  record  itself  on  the  grave-stones  of  thousands  of  men, 
then  the  volcanic  period  in  Western  America  was  truly  catas- 
trophic. Modern  vulcanism  is  but  the  faint,  flickering  survival 
of  what  was  once  a  world-wide  and  immense  exhibition  of  telluric 
energy,  one  whose  distortions  and  dislocations  of  the  crust,  whose 
deluges  of  molten  stone,  emissions  of  mineral  dust,  heated  waters, 
and  noxious  gases  could  not  have  failed  to  exert  destructive  effect 
on  the  life  of  considerable  portions  of  the  globe.  It  cannot  be 
explained  away  upon  any  theory  of  slow,  gradual  action.  The 
simple  field  facts  are  ample  proof  of  the  intensity  and  sudden- 
ness of  Tertiary  vulcanism. 

Of  climate  catastrophes  we  have  the  record  of  at  least  one. 
When  the  theory  of  a  glacial  period  came  to  be  generally  ac- . 
cepted,  and  the  destructive  effects  of  the  invasion  of  even  middle 
latitudes  by  polar  ice  were  realized,  especially  when  the  devas- 
tating effects  of  the  floods  which  were  characteristic  of  the  re- 
cession of  the  ice  came  to  be  studied,  uniformitarianism  pure  and 
simple  received  a  fatal  blow.  I  am  aware  that  British  students 
believe  themselves  justified  in  taking  uniformitarian  views  of  the 
bowlder-till,  but  they  have  yet  to  encounter  phenomena  of  the 
scale  of  our  Quaternary  exhibitions. 

A  most  interesting  comparison  of  the  character  and  rate  of 
stroani  erosion  may  be  obtained  by  studying  in  the  western  Cor- 
diller.is,  the  river  work  of  three  distinct  periods.  The  geologist 
there  finds  preserved  and  wonderfully  well  exposed,  first.  Plio- 
cene Tertiary  river  valleys,  with  their  bowlders,  gravels,  and 
sands  still  lying  undisturbed  in  the  ancient  beds ;  secondly,  the 
system  of  profound  canons,  from  2000  to  5000  feet  deep,  which 
score  the  flanks  of  the  great  mountain  chains,  and  form  such  a 
fascinating  object  of  study,  and  not  less  of  wonder,  because  the 
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gurg4>A  wore  alto}j;cther  carved  out  since  the  beginning  of  the 
glacial  {>eritKl ;  thinlly,  the  modern  rivers,  mere  echoes  of  their 
{uiruiit  Ht  roams  of  the  early  Quaternary  age.  As  between  these 
thn.'o.  tilt?  t'arly  Quaternary  rivers  stand  out  vastly  the  most 
|K>worful  and  extensive.  The  present  rivers  are  utterly  inciipa- 
bits  with  infinite  time,  to  perform  the  work  of  glacial  torrents. 
SiK  t«Ni,  the  riiocene  streams,  although  of  very  great  volume, 
wore  ])()worloss  to  wear  tlieir  way  down  into  solid  rock  thousands 
f>f  fiH-t,  at  the  rapid  rate  of  the  early  Quaternary  floods.  Be- 
twotMi  tliotk)  three  systems  of  rivers  is  all  the  difference  which 
(M*|mnitoH  a  modern  (unifonnitarian)  stream  and  a  terrible  catas- 
truphi<*  ongine,  the  expression  of  a  climate  in  which  struggle  for 
oxistonoo  must  have  been  something  absolutely  ineonoi*ivable 
when  oouHidored  from  the  water  precipitations,  floods,  torrents, 
and  fpmionM  ol  to-day. 

Unifonnitarians  are  fond  of  saying  that  give  our  present  rivers 
time«  ]>lont  Y  of  time,  and  they  can  perform  the  foatii  of  the  |Mist. 
It  is  more  nonsense  in  the  case  of  the  cafions  of  the  Conlilleras. 
Thov  oould  never  have  been  carved  by  the  pigmy  rivers  of  this 
cliniato  to  the  oiid  of  infinite  time.  And,  as  if  the  sections  and 
]ir<itih*s  uf  the  cations  were  not  enough  to  convince  the  mostskep- 
tioal  studonU  there  are  left  hundreds  of  dry  rivor-l>eda,  within 
wJKKM*  hnuid  valleys,  flanked  by  old  steep  banks  and  ehxiuent 
with  ppHifs  of  once-powerful  streams,  there  is  not  water  enough 
to  (|uiMioh  the  thirst  c%'eu  of  a  uuiformitagan.  Those  extinct 
riv(*rN,  dead  from  drought,  in  a^nnection  with  the  great  cation  sys- 
tem. |irosoiit  |M^rfectly  overwhelming  evidence  that  the  gi*noral  de- 
}>ositiMii  of  aorial  water*  the  consequent  floods  and  tcjrrents,  form- 
ing as  thoy  all  do  the  distinct  expression  of  a  slwrply-delined  cycle 
of  rliinato,  as  eoin|mred  either  witli  the  water  phenomena  of  the 
imnHHliatoly  iirod-ding  Pliocene  age  or  with  our  own  suc(*eeding 
condition,  iiiiistitute  an  age  of  water  catastniphe  whose  destnic- 
tivo  |M>W(*r  wir  «»ii|y  now  begin  distantly  to  suspi^ct. 

I  havo  given  you  what  in  my  belief  are  sound  geological  con- 
clusions, the  want  of  time  idone  causing  me*  to  waive  the  slow 
prothictioii  of  pnwfs.  I  l>elieve  I  am  fully  prepared  to  sustain 
the  aHS4*rti<ins,  first,  that  the  rate  of  physical  change  prctgressing 
to-day  in  all  doi^artments  of  terrestrial  action  is  inadequate  to 
]»ru<hu*o  the  gninder  features  of  American  geological  history  ; 
secontlly,  that  in  the  pist,  at  intervals,  the  dynamic  rate*  hiw  been 
HO  Hliarply  accolemted  as  to  bring  about  exceptional  results ; 
thirdly,  that  these  result*  have  been  catastrophic  in  tlieir  effect 
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-  ."•:    "ii**    "irurAiins   oceans-       I   have 
-    \.nf-ri\an  nr^ra  r^taj**rophic  V-ecause 

-  -<»n-  )f  r.iit*  described  ««:aie-  intensitv. 
•  »  .iav»*  a  riiflastroua  eff-j^^t  on   mach 

r'.p    iniformitfirian  school  would  accept 
•^'    — :.    innitfled  •:almness  ;  they  w^nld  read  the 
ir-ij-rrr.nhi.sn  might,  only  they  would  assume 
-     i«!     iiejr    m-ii-hy-inch  process.      The  analogy  of 
-'-    »v     4    irpinst  any  acc<*leration  of  rat»-  in  the 
'  --*.    .1^-  r«^r.i«.«Tical  rf:cord  is  a  very  imperfect  docu- 
--     f   iinnrove  our  viffw.     In  plain  Ian (^uagts  they 
rr^r.r.r,.ii.»4  lussumption  (vast  time),  fortify  it  by  an 
,i.,'  vn   'frtevaniry  (t\\ii  present  nite),  and  serenely 
.-►•fve   it  '^.vidfjnce  against  them  as  proof  in  their 
■■.;-:we  it  'ipinion  lias  ranily  exceeded   this   speci- 
.:  -iiich  a  pi^ice  of  reasoning  were  uttered  from  a 
•r.  iiirion,  biolojjv  would  at  once  take  to  lier  favor- 
;i'Si**-nipping  the  clergy  in  the  manner  we  are  all 
■IS" -ini^i  -(^  witness.     Jn  forbidding  us  to  look  for  past 
_:.*ii::"  iiffering  from  tlie  present,  the  British   uniforrai- 
..iv  -   -it^i  ::he  hands  of  the  science.     By  preaching  so 
-errij^  ■   I'Tn  'lie  text  of  "  imjxirfcjction  of  the  geological  rec- 
iie^-   -iv.^  nut  blinders  on  the  profession.     A  few  more 
rr'wvrrs    'Till    reduce    the  science   to   a    corpse,    around 
—.•All    ■■.— -"jT^cs  antl  biologists  might  hold  any  sort  of  funeral 
^^.t:    ::«. -r   .mov  dictated.     Now,  because  the  record  is  not  al- 
-^'•"•rr    -JLuie   .'Ut  is  no  proof  whatever  that  it  never  will   be. 
~.  -.?'    '.Tii     nee  A  discovery  of  a  very  small  piece  of  evidence, 
?:?    ..?«*t:a  ^cone,  which  served  as  a  kev  to  a  vast  anitiunt  of 
7?-     :s*v    iles^ble  material.     (Jeology,  if  not  stnuigled    in    its 
«t:  .'  »aje.  viil,  in  my  belief,  go  on  and  dig  up  enough   Rosetta 
^  -r=>   -•    Tiiuslate  the  stratii  into  a  precise  language  of  energv 

.-  *?*,  ve  lave  no  means,  beyond  nuTO  homotaxial  comr'ari5i':»n. 
T  -*v;iaji£  :he  crust  movement  of  distant  regions.  I  oo  n-.-t- 
^«r»Tt\  i«e«ifair  of  our  being  able  to  correlate  the  mc-vea&eiit? 
**«fjLUt.:uus  of  different  continents.  At  present,  C'li-fji^b- 
iiphes,  involving  repeated  world-wide  d-.-str:::Ti -e 
o;  »  Mw  Hico  cataclysms  as  Cuvier  In^lievod  in.  and  wr.:::i  :•> 
wwtw^  in  ^volt  of  the  biologists  of  his  time,  are  jus:  v  reiQ- 
ilinhM  Ufc  iw  other  hand,  the  mild  athrmations  cf  -Jir-  nii:- 
limvi^MMWi^'iiiit  existing  rates  of  change  and  indefr^iTr-   r.n>* 
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aro  ample  to  uocoiint  for  the  past,  are  fliUly  and  emphatically 
contnuliotiHl  by  American  facts.  With  our  present  ligiit,  geo- 
logical luHtory  seems  to  be  a  doTetailing  together  of  the  two 
ideas.  The  ages  have  had  their  periods  of  geological  serenity, 
when  change  pn)greBsed  in  the  still,  unnoticeable  way,  and  life 
through  V2»t  lapses  of  time  followed  the  stately  flow  of  years^ 
drifting  on  by  insensible  gradations  through  higher  and  higher 
forms,  and  then  all  at  once  a  part  of  the  earth  suffered  short, 
sharp,  flfstructive  revolution,  as  unheralded  as  an  earthquake  or 
volcanic  eruptions.  The  sciences  are  as  independent  as  bodily 
orgauH;  they  are  the  vitals  of  human  knowledge.  A  fallacy 
ItxlgtHl  ill  one  pnnluces  functional  disturbance  of  the  others.  It 
wati  the  error  of  universal  and  extreme  catastrophes  which  so 
violateil  the  conceptions  of  Lamarck,  Goethe,  and  St.  Hilaire  as 
to  draw  <jut  their  earnest  protest,  and  as  usual  they  urged  the 
pendulum  |iast  the  golden  mean  of  truth  over  to  the  counter 
error  of  extreme  uuiformitarianism.  This  later  error  has  been 
confidently  built  in  as  one  of  tlie  corner-stones  of  the  imposing 
structure  of  evolution.  I  believe  the  crumbling^  valueless  nature 
of  this  foundation  will  yet  make  itself  felt  in  the  ruin  of  just  so 
much  lis  the  builders  have  rested  upon  it. 

If  the  vicissitudes  of  our  planet  have  been  as  marked  by  catas- 
trophes as  I  believe,  how  does  that  law  affect  our  conceptions 
of  the  development  of  life  and  the  hypothesis  of  evolution? 
Man,  whatever  the  drift  of  life  or  philosophy,  returns  with  rest- 
less C2igi*rn(>ss,  with  pathetic  anxiety,  to  the  enigma  of  his  own 
origin,  his  own  nature,  his  own  destiny.  With  reverence,  with 
levity,  with  faith,  with  doubt,  with  courage,  with  cowardice,  by 
every  avenue  of  approach,  in  every  age,  the  same  old  problem 
is  confronted.  We  pour  out  our  passionate  questionings,  and 
hearken  lest  mute  nature  may  this  time  answer.  Hut  nature 
yields  only  one  syllable  of  reply  at  a  time. 

Darwin,  who  in  his  day  has  caught  the  one  syllable  from  nature*s 
lips,  advances  always  with  caution,  and  although  he  practically 
rejects  dix^s  not  positively  deny  the  existence  of  sudden  great 
changes  in  the  earth*s  history.  Huxley,  permeated  in  every 
fibre  by  l>elief  in  evolution,  feels  that  even  to-day  catastrophism 
is  not  yet  wholly  out  of  the  possibilities.  It  is  only  lesser  men 
who  biing  all  the  doors,  shut  out  all  doubts,  and  flaunt  their  little 
sign,  'M  )mniscienc8  on  draught  here."  It  must  be  said,  how- 
ever, that  biology,  as  a  whole,  denies  catastrophism  in  order  to 
save  evolution.     It  is  the  common  mistake  of  biologists  to  as- 
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sume  that  catastrophes  rest  for  their  proof  on  breaks  in  the 
palaBontological  record,  meaning  by  that  the  observed  gapB  of 
life  or  the  absence  of  connecting  links  of  fossils  between  older 
and  newer  sets  of  successive  strata.  There  never  was  a  more 
serious  error.  Catastrophes  are  far  more  surely  proved  by  the 
observed  mechanical  rupture,  displacement,  engulf  ment,  crump- 
ling, and  crushing  of  the  rocky  surface  of  the  globe.  Granted 
that  the  evidence  would  have  been  slightly  less  perfect  had  there 
been  no  life  till  the  present  period,  still  the  reading  would  have 
been  amply  conclusive.  The  palosontological  record  is  as  imper- 
fect as  Darwin  pleads,  but  the  dynamic  record  is  vitiated  by  no 
such  ambiguity. 

It  is  the  business  of  geology  to  work  out  the  changes  of  the 
past  configuration  of  the  globe  and  its  climate;  to  prodaoe  a 
series  of  maps  of  the  successive  stages  of  the  continents  and 
ocean  basins,  but  it  is  also  its  business  to  investigate  and  fix  the 
rates  of  change.  Geology  is  not  solely  a  science  of  ancient  con- 
figuration. It  is  also  a  history  of  the  varying  rates  and  mode  of 
action  of  terrestrial  energy.  The  development  of  inorganic  enTi- 
ronment  can  and  must  be  solved  regardless  of  biology.  It  must 
be  based  on  sound  physical  principles,  and  established  by  irref- 
ragable proof.  The  evolution  of  environment,  a  distinct  branch 
of  geology  which  must  soon  take  form,  will,  I  do  not  hesitate  to 
assert,  be  found  to  depend  on  a  few  broad  laws,  and  neither  the 
uniformitarianism  of  Lyell  and  Hutton,  Darwin  and  Haeckel, 
nor  the  universal  catastrophism  of  Cuvier  and  the  majority  of 
teleologists,  will  be  numbered  among  these  laws.  In  the  domi- 
nant philosophy  of  the  modern  biologist  there  is  no  admission  of 
a  middle  ground  between  these  two  theories,  which  I,  for  one, 
am  led  to  reject.  Huxley  alone,  among  prominent  evolutionists, 
opens  the  door  for  union  of  the  residua  of  truth  in  the  two 
schools,  fusing  them  in  his  proposed  evolutional  geology.  Look- 
ing back  ov(T  a  trail  of  thirty  thousand  miles  of  geological 
travel,  and  after  as  close  a  research  as  I  am  capable,  I  am  im- 
pelled to  say  that  his  far-sighted  view  precisely  satisfies  my  inter- 
pretation of  the  broad  facts  of  the  American  continent. 

The  admission  of  even  modified  catastrophe,  namely,  suddenly- 
destructive,  but  not  all-destructive  change,  is,  of  course,  a  down- 
right rejection  of  strict  uniformitarianism.  I  comprehend  the 
importances  of  the  position,  how  far-reaching  and  radical  the 
logical  consequences  of  this  belief  must  be.  If  true,  it  is  noth- 
ing less  than  an  ignited  bomb-shell  thrown  into  the  camp  of 
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the  biologists,  who  have  tranquilly  bailt  upon  antformitarianiBm, 
aiul  the  supposed  imperfection  of  the  geological  record.  I  quote 
a  ft;w  of  their  characteristic  utterances.  Lamarck,  in  his  Phi- 
losopliie  Geologique,  1809,  says,  **  The  kinds  or  species  of  or- 
gaiiiHms  are  of  unequal  age,  developed  one  after  another,  and 
show  only  a  relative  and  temporary  persistence.  Species  arise 
out  of  varieties.  ...  In  the  first  beginning  only  the  very 
siinph*st  and  lowest  animals  and  plants  came  into  existence; 
those  of  a  more  complex  organization  only  at  a  later  period. 
The  course  of  the  earth*s  development  and  that  of  its  organic 
inhabitants  was  continuous,  not  interrupted  by  violent  revo- 
lutions. .  .  .  The  simplest  animals  and  the  simplest  plants, 
which  stiiud  at  the  lowest  point  in  the  scale  of  organization,  have 
originated  and  still  originate  by  spontaneous  generation.*'  Dar- 
win *  says:  ^^  We  must  be  cautious  in  attempting  to  correlate  as 
strictly  contemporaneous  two  formations,  which  include  few  iden- 
tical species,  by  the  general  succession  of  their  forms  of  life.  As 
species  are  produced  and  exterminated  by  slowly  acting  and  still 
acting  cauHcs,  and  not  by  miraculous  acts  of  creation  and  by 
catastrophes.  .  .  .  And  again,  for  my  part,  following  out  LyelFs 
metaphor,  I  look  at  tlie  natural  geological  record  as  a  history  of 
the  world  imperfectly,  kept  and  written  in  a  changing  dialect ; 
of  this  history  we  possess  the  last  volume  alone,  relating  only  to 
two  or  three  countries.  Of  this  volume,  only  here  and  there  a 
short  chapter  has  been  preserved ;  and  of  each  page  only  here 
and  there  a  few  lines.  Each  word  of  the  slowly  changing  lan- 
guage in  which  the  history  is  written,  being  more  or  less  differ- 
ent in  the  successive  chapters,  may  represent  the  apparently 
abruptly  changed  forms  of  life  entombed  in  our  consecutive  but 
widely  8e{>arated  formations.  On  this  view,  the  ditiiculties  above 
diiicuAsetl  are  greatly  diminished,  or  even  disappear.** 

It  iH  uimecessary  to  repeat  here  the  well-known  views  of  Lyell. 
How  far  biologists  have  learned  to  lean  on  his  uniformitarian  con- 
clusions may  be  seen  from  the  following  quotation  from  Haeckel,' 
'*  He  [Lyell]  demonstrated  that  those  changes  of  the  earth*s 
surface  which  are  still  taking  place  before  our  eyes  are  perfectly 
sutlicient  to  explain  everything  we  know  of  Uie  development  of 
the  earths  crust  in  general,  and  that  it  is  superfluous  and  use- 
leas  to  seek  for  mysterious  causes  in  inexplicable  revolutions.  He 
sliowed  that  we  need  only  have  recourse  to  the  hypothesis  of 
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exceedingly  long  periods  of  time,  in  order  to  explain  the  fomuir 
tion  of  the  crust  of  the  earth  in  the  simplest  and   most  natural 
manner,  by  the  means  of  the  very  same  causes  which  are  still 
active.     Many  geologists  had  previously  imagined  that  the  high- 
est chains  of  mountains  which  rise  on  the  surface  of  the  euih 
could  owe  their  origin  only  to  enormous  revolutions  transforming 
a  great  part  of  the  earth's  surface,  especially  to  colossal  volcanic 
eruptions.     Such  chains  of  mountains  as  those  of  the  Alps  or 
the  Cordilleras  were  believed  to  have  arisen  direct  from  the  fiery 
fluid  of  the  interior  of  the  earth  through  an  enormous  chasm  in 
the  broken  crust.     Lyell,  on  the  other  hand,  showed  that  we  can 
explain  the  formation  of  such  enormous  chains  of  mountains  quite 
naturally  by  the  same  slow  and  imperceptible  rising^  and  depres* 
sions  of  the  earth's  surface  which  are  ^till  continually  taking  place, 
and  the  causes  of  which  are  by  no  means  miraculous.     Although 
these  depressions  and  risings  may  perhaps  amount  only  to  a  few 
inches,  or  at  most  a  few  feet,  in  the  course  of  a  century,  still  in 
the  course  of  some  millions  of  years  they  are  perfectly  sufficient 
to  raise  up  the  highest  chains  of  mountains  without  the  aid  (rf 
mysterious    and   incomprehensible   revolutions.  •  •  •    We   have 
long  known,  even  from  the  structure  of  the  stratified  crust  of 
the  earth  alone,  that  its  origin  and  the  formation  of  neptunic 
rocks  from  water  must  have  taken  at  least  several  millions  of 
years.     From  a  strictly  philosophical  point  of  view,  it  makes  no 
difference  whether  we  hypothetically  assume  for  this  process  ten 
millions  or  ten  thousand  billions  of  years.     Before  us  and  behind 
us  lies  eternity."     This  is  even  bolder  than  Hutton,  who  says: 
^^  I  take  things  as  I  find  them  at  present ;  and  from  these  I 
reason  as  regards  that  which  must  have  been.  .  •  •  A  theory, 
therefore,  which  is  limited  to  the  actual  constitution  of  this  eart^, 
cannot  be  allowed  to  proceed  one  step  beyond  the  present  order 
of  things." 

The  successive  hypotheses  which,  linked  together,  form  the 
chain  of  evolution  are,  first,  the  nebular  hypothesis ;  second, 
spontaneous  generation ;  third,  natural  selection.  It  is  only 
with  the  last  that  geology  has  intimate  relation.  The  general 
theory  of  a  derivative  genesis  or  the  descent  of  all  organisms 
by  the  various  modes  of  reproduction  from  one  or  a  few  prim- 
itive types  which  came  into  existence  by  spontaneous  genera- 
tion was  believed  long  before  the  Darwinian  theory  was  ad* 
vanced.  Darwin's  great  contribution  was  the  modus  operandi 
of  derivative  genesis.     It  was  a  mode  of  accounting  for  the  in- 
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finite  branohing  out  and  differentiation  of  the  complex  forms  of 
life  fn)ni  the  primitive  germs.  His  theory  is  natural  selection, 
or  the  survival  of  the  fittest,  a  doctrine  which,  left  where  Darwin 
leaves  it,  has  its  very  roots  in  uniformitarianism. 

Analyzed  into  its  component  parts,  natural  selection  resolves, 
as  is  well  known,  into  two  laws,  hereditivity   and  adaptivity: 
first,  the  power  on  the  part  of  organisms  to  transmit  to  offspring 
their  own  cc»niplex  structure  down  to  the  minutest  details  ;  and, 
Heconilly,  the  {>ower  by  slight  alterations  on  the  part  of  all  indi- 
vifluals  to  vary  slightly  in  order  to  bring  themselves  into  har- 
mony with  a  changed  environment.     When  we  bring  geology 
into   contact  with  Darwinism,  it  is  evident  that  hereditivity  is 
out  of  the  domain  of  our  inquiry  ;  it  is  not  the  engine  of  change, 
it  is  tlie  conservator  of  th'e   past;  but  the  companion  law  of 
adaptivity,  or  the  accommodation  to  cireumstances,  is  one  which 
depentls  half  upon  the  organism  and  half  upon  the  environment ; 
half  upon  the  vital  interior,  half  upon  tlie  pressure  whicli  the  en- 
vironm(*nt  brings  to  bear  upon  it.    Now,  environment,  as  conclu- 
sively shown  by  biologists,  is  a  twofold  thing,  a  series  of  compli- 
cated relationships  with  contemporaneous  life,  but,  besides,  with 
the  general  inorganic  surrounding,  involving  climate  and  position 
uf>on  the  globe.     Preoccupied  with  the  strictly  biological  envi- 
ronment, namely,  the  intricate  relation  of  dependence  of  any  spe- 
cies upon  some  of  its  surrounding  species,  biologists  have  signally 
failed  to  study  the  power  and  influence  of  the  inorganic  or  geo- 
logic environment.   The  actual  limits  of  tlie  influence  of  physical 
conditions  on  life  are  practically  unknown.     In  America  more 
than  in  Europe  this  branch  of  inquiry  has  begun  to  attract  no- 
tice, bnt  it  is  yet  in  its  swaddling-clothes.     It  has  lain  little  and 
weak  from  inanition,  while  the  favorite  child,  Natural  Selection, 
has  Ih*(mi  fed  into  a  plethoric,  overgrown  monster.   Darwin,  Wal- 
lace, Ilaeckel,  and  the  other  devoted  students  of  natural  selec- 
tion have  brought  to  light  the  most  astonishingly  complex  strug- 
gle for  existence,  everywhere  progressing  —  the  fiercest  battle  for 
life  and  for  subsistence,  for  standing-room,  for  breath.     Some 
species  gain,  others  lose,  some  go  down  to  annihilation.     In  this 
iMittle  they  seea  deqnate  cause  for  all  the  great,  highly  organized 
products  of  the  millions  of  years  since  life  began.     From  their 
logic,  you  and  I  are  conquerors  who  have  mounted  to  manhood 
by  treading  out  the  life  of  infinite  generations.     We  are  what 
we  are  because  this  brain  and  this  body  form  the  most  effective 
fighting-machine  the  dice-box  of  ages  has  thrown. 
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From  their  concluBions  and  philosophy  let  us  turn,  but  with 
no  revolt  of  prejudice,  no  rebound  of  a  happier  intuition,  for  this 
is  a  question  of  science.  Those  who  defend  the  Btronghold  of 
natural  selection  are  impregnable  to  the  assaults  of  feeling. 
They  are  dislodged  only  by  the  solid  projectiles  of  fact,  and  to 
facts  cast  in  the  mold  of  nature  they  count  it  no  dishonor  to 
surrender.  If,  as  I  have  said,  the  evolution  and  power  of  envi- 
ronment have  been  singularly  neglected  studies,  if  biolo^ts 
have  allowed  the  splendor  of  their  achievements  within  the  prov- 
ince of  life  to  blind  them  to  the  working  of  that  other  and  no 
less  important  side  of  the  problem,  what  then  is  the  general  re- 
lation in  time  and  space  of  the  inorganic  environment  to  life  ? 

Let  us  first  acknowledge  frankly  that  the  present  and  later 
parts  of  the  Quaternary  period  are  uniformitarian ;    that  the 
changes  going  on  in  organic  life  now  do  obey  the  great  law  of 
survival  of  the  fittest,  and  that  if  the  uniformitarians  were  true 
in  making  of  the  past  a  mere  infinite  projection  of  the  present, 
then  the  biologists  would  have  based  their  theories  on  a  solid 
foundation,  and  my  protest  would  have  no  weight.     Let  ns  go 
further  and  cordially  admit  that  in  all  periods  of  uniformity  the 
progress  of  life  would  adjust  itself  to  its  surroundings,  and  the 
war  of  competitive  extermination  become  the  dominant  engine  of 
change  and  development.     This  is  giving  full  credit  to  the  great- 
ness of  the  biological  result,  and  simply  asserts  that  they  who 
achieved  it  are  sound  as  far  as  the  analogy  of  present  uniformity 
may  be  permitted  to  go.     But  uniformity  has  not  been  the  sole 
law ;  it  has,  as  we  have  seen,  been  often  broken  by  catastrophes, 
—  that  is,  by  accelerated  rate  of  change.     Rapid  physical  change 
has  been,  it  seems  to  me,  Uie  more  important  of  the  two  condi- 
tions of  the  past,  the  one  whose  influence  will  at  last  prove  to 
have  been  the  dominant  one  in  life  change. 

Has  environment,  with  all  the  catastrophic  changes,  been 
merely  passive  as  regards  life  ?  It  has  either  had  no  effect,  or 
has  restrained  the  progress  of  evolution,  or  has  advanced  it,  or  its 
influence  has  been  as  varied  as  its  own  history,  —  now  by  the  de- 
velopment of  favoring  conditions  accelerating  vital  progress,  now 
suddenly  exterminating  on  a  vast  scale,  again  urging  evolution 
forward,  again  leaving  lapses  of  calm  in  which  species  took  the 
matter  into  their  own  hands  and  worked  out  their  own  destiny. 
It  is  only  through  rapid  movements  of  the  crusts  and  sudden  cli- 
matic changes,  due  either  to  terrestrial  or  cosmical  causes,  that 
environment  can  have  seriously  interfered  with  the  evolution  of 
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I  offMti  minld,  I  cciiimvfl  bo,  first,  ext«rmination  ; 
,  <l««truclIon  of  the  tnological  (.•r|nilihriiim,  ihiw  ricilating 
iMlanI  aelMtion ;  and  thirdly,  nipid  mnr|iholagiail  ohmuge  on 
tll«  put  of  plutie  sp«ciM.  Whpii  cfttaatrophic  chiinj^ii  btint  in 
upon  tb«  ftgm  of  imirormitT,  and  aound«<l  in  tho  ear  of  every  lir- 
Ing  thing  th«  wortla  "change  or  din,"  plastirihr  Ixvatne  the  sole 
prinHpIu  of  Milvation.  Plaaticity,  Uim,  \»  tlint  cjnality  which, 
in  Buddenly  enforced  physical  chang«,  i»  the  key  to  survival  and 
proapfrity.  And  the  surrival  of  th«  pltutic,  tliatis  of  lltt>  mpidly 
and  licjilthily  roiMlifluMe  during  periodi  when  terrcetrtal  revolu- 
tion olTi<r8  to  specncfl  tho  rigorous  dilemna  of  prodigious  changs 
or  c«rt«in  dimlh,  t*  u  widely  Jifforent  principlo  from  lh«  survival 
of  the  fitt<>st  in  a  general  bioltngica]  battle  during  terrestrial  uni- 
formity. In  one  caso  it  i«  an  uocommodation  between  the  indi- 
vidual organism  and  inorganic  envirtmmeot,  in  which  tha  moat 
yielding  and  plastic  lives.  In  tl>e  other  it  is  a  Malthusiao  death 
struggle  in  which  only  the  victor  survivM.  At  the  end  of  a 
period  of  unifnrroitarian  conditions,  the  Malthusian  conqueror, 
btnng  the  fittest,  would  have  won  the  prizu  of  survival  and  as- 
cendency. SuppoMo  now  an  intarval  of  acc«lerutml  change.  At 
the  end  only  the  most  plastic  would  have  deriut«'d  from  their  late 
forms  and  reachi-d  the  point  of  Bucdeasful  adaptation,  which  is 
survival  in  health.  WIiatf»«r  change  tult"»  plnctt  by  natural 
selection  in  uniformitarian  agcA,  accordinj;;  to  Darwin,  advances 
by  spontanvnns,  aimless  sjKirtin^  and  tJi«  survival  of  those  vario- 
Ues  brait  oilaptn)  to  siim<u»iling  mnditions,  and  of  tliose  condi- 
tions the  biological  relations  are  by  far  the  mo«t  important  of  all. 
By  that  means,  and  by  that  alone,  it  is  asserted,  spuciea  ea»e 
into  exiitiincc,  and  infcrentially  all  the  other  forms  from  first  to 
last.     This  is  the  goapel  of  chance. 

If  tlie  out-door  facts  of  American  geology  shall  be  admitted  to 
bear  nie  out  in  my  assertion  of  catastrophes,  and  if  tlie  e[K>chs  of 
maximum  vital  change  do,  as  1  hold,  coinHde  with  the  epodit  of 
catastrophes,  then  that  coincidence  should  be  directly  determina- 
Uo  in  the  field.  I  confidently  assert  that  no  Amprican  grologiat 
trill  he  able  to  disprove  the  law  that  in  the  past  every  one  of  the 
great  breaks  in  the  ctdumn  of  Hfe  coincide  with  datum  points  of  * 
caUutropliR.  It  rvmains  to  b«  determined  how  far  this  o^nci- 
denoe  is  the  expreasion  of  environmental  cause,  responds)  to  in 
temu  of  vital  effect. 

Prom  a  comparison  of  the  list  and  character  of  geological 
changes  in  America  with  thoso  myst«rious  lines  across  which  no 
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species  march,  I  feel  warranted  in  harboring  the  belief  that  catas- 
trophe was  an  integral  part  of  the  cause  ;  changed  life,  the  effect. 
Biologists  are  accustomed  to  explain  the  cause  of  a  great  gap 
like  that  which  divides  the  Palaeozoic  and  Mesozoic  life  by  an 
admission  that  the  Palaeozoic  forms  ceased  to  live,  but  that  the 
succeeding  changed  forms  at  the  beginning  of  the  Mesozoic  were 
not  the  local  progeny,  greatly  modified  by  catastrophic  change, 
but  merely  immigrants  from  some  other  conveniently  assumed 
counti*y.  They  succeed  in  rendering  this  highly  probable,  if  not 
certain,  in  many  instances.  But  they  are  estopped  from  always 
advancing  this  migration  theory.  Greek  art  was  fond  of  decorat- 
ing the  friezes  of  its  sacred  edifices  with  the  spirited  form  of  the 
horse.  Times  change  ;  around  the  new  temple  of  evolution  the 
proudest  ornament  is  that  strange  procession  of  fossil  horse  skele* 
tons,  among  whose  captivating  splint-bones  and  general  anatomy 
may  be  descried  the  profiles  of  Huxley  and  Marsh.  Those  two 
authorities,  whose  knowledge  we  may  not  dispute,  assert  that  the 
American  genealogy  of  the  horse  is  the  most  perfect  demonstra- 
tive proof  of  derivative  genesis  ever  presented.  Descent  they 
consider  proved,  but  the  fossil  jaws  are  utterly  silent  as  to  what 
the  cause  of  the  evolution  may  have  been. 

I  have  studied  the  country  from  which  these  bones  came,  and 
am  able  to  make  this  suggestive  geological  commentary.  Be- 
tween each  two  successive  forms  of  the  horse  there  was  a  catas- 
trophe which  seriously  altered  the  climate  and  configuration  of 
the  whole  region  in  which  these  animals  lived.  Huxley  and 
Marsh  assert  that  the  bones  prove  descent.  My  own  work  proves 
that  each  new  modification  succeeded  a  catastrophe.  And  the 
almost  universality  of  such  coincidences  is  to  my  mind  warrant 
for  the  anticipation  that  not  very  far  in  the  future  it  may  be  seen 
that  the  evolution  of  environment  has  been  the  major  cause  of 
the  evolution  of  life ;  that  a  mere  Malthusian  stru^le  was  not 
the  author  and  finisher  of  evolution  ;  but  that  He  who  brought 
to  bear  that  mysterious  energy  we  call  life  upon  primeval  matter 
bestowed  at  the  same  time  a  power  of  development  by  change, 
arranging  that  the  interaction  of  energy  and  matter  which  make 
up  environment  should,  from  time  to  time,  burst  in  upon  the  car- 
rent  of  life  and  sweep  it  onward  and  upward  to  ever  higher  and 
better  manifestations.  Moments  of  great  catastrophe,  thus  trans- 
lated into  the  language  of  life,  become  moments  of  creation, 
when  out  of  plastic  organisms  something  newer  and  nobler  is 
called  into  being. 
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ON  CHANGES  OF  HABIT  AMONG  WOODPECKERS" 

BY   SAMUEL  CALVIN. 

IT  has  long  been  known  to  naturalists  that  certain  genera  of 
^  w()o<l{)ecken  have  wholly  or  partly  adopted  habits  quite  in- 
consiHtent  with  those  generally  suggested  when  we  think  of  the 
group. 

Within  the  past  two  or  three  years  I  have  frequently  had  the 
pleasure  of  observing  the  red-headed  woodpecker  in  the  act  of 
oatc'hing  flies  on  the  wing.  Seating  itself  on  the  summit — not 
on  the  side  —  of  some  fence-stake  or  other  elevated  perch,  it 
wat<*he8,  as  does  the  kingbird,  for  passing  insects.  Having 
singled  out  the  desired  victim  from  among  many  not  worth  catch- 
ing«  it  darts  forward,  catches  it,  and  returns,  usually  to  tlie  same 
perch,  to  wait  for  the  next.  This  any  one  may  see  repeated 
over  and  over  again  by  the  same  individual,  showing  that  it  is  no 
mere  chance  dei)arture  from  woodpeckerian  dignity  into  which 
the  bird  is  inadvertently  betrayed,  but  is  rather  one  of  the  ordi- 
nary and  settled  practices  resorted  to  in  procuring  food. 

The  movements  in  the  air  of  this  woodpecker  are  very  similar 
to  those  of  the  kingbird ;  it  executes  the  gyrations  and  peculiar 
g}'mnastic8  necessary  to  follow  the  dodging  insect  with  great 
adroitness. 

What  is  the  meaning  of  all  this?  The  barbed  tongue,  stout, 
straight  bill,  muscular  neck,  and  structural  adaptations  for  climb- 
ing ,  all  point  to  a  different  mode  of  life.  None  of  them,  cer- 
tainly^  can  be  regarded  as  rendering  the  bird  any  special  fitness 
for  tly-oatcliing.  It  must  be  that  the  struggle  for  life  among 
bark-searching  birds  has  recently  —  within  the  past  two  or  three 
geological  epochs  —  become  more  severe,  so  much  so  as  to  drive 
some  of  them  to  the  adoption  of  other  habits,  quite  regardless  of 
structunil  fitness.  The  golden-winged  wood{>ecker  (^CoIapteM 
auraiujf)^  as  all  know,  lias  been  driven  from  the  trees  to  feed 
largely  on  the  ground.  Its  near  relative  (^Colaptes  campe9tri$)^ 
of  some  parta  of  South  America,  frequents  open  plains,  and, 
according  to  the  testimony  of  competent  observers,  is  never  seen 
on  trees  at  all. 

As  bearing  upon  these  changes  of  habit,  and  perhaps  furnish- 
ing a  suggestion  in  part  of  their  compelling  cause,  it  is  interest- 
ing to  note  that  quite  a  number  of  the  perching  birds  have 
settkMl  into  the  questionable  habit  of  systematically  poaching 
upon  the  special  domain  of  the  woodpecker.     Among  the  war- 

>  Rmd  Iwfora  the  lows  Acadsay  of  SdoMSb  Msj  S,  1877. 
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biers,  even,  we  have  in  Iowa  the  black  and  white  creeper  (iMnio- 
tilta  varia^^  that  excels  most  woodpeckers  in  ability  to  scramble 
over  and  thoroughly  search  the  bark  of  a  tree.  The  whole 
family  of  creepers,  the  Certhias,  —  represented  with  us  by  the 
little  brown  creeper,  (^Oerthia  familiariti)^  —  is  also  able  to  com- 
pete  successfully  with  woodpeckers  on  their  own  ground.  But 
perhaps  the  most  expert  of  all  the  perchers  that  have  taken  to 
clambering  over  trees  are  the  nut-hatches.  A  very  common  one 
is  the  Sitta  CarolinenriSy  which  may  be  seen  almost  any  day  on 
trees  in  our  streets  and  door-yards.  Its  nervous  and  rapid  move- 
ments, its  slaty-colored  back,  and  black  crown  must  be  familiar 
to  all.  It  moves  upward  and  downward  with  equal  facility  and 
always  head  foremost ;  the  upper  and  under  side  of  a  limb  are 
explored  with  equal  ease ;  rarely  resting,  it  frisks  up  and  down, 
round  and  round,  over  and  under,  in  and  out,  finishing  a  tree  and 
ready  for  the  next  long  before  the  average  woodpecker  would  be 
able  to  collect  himself  and  get  fairly  under  way. 

The  habit  of  climbing  is  certainly  an  ancient  one  among  wood- 
peckers. All  the  genera  have  the  feet,  tongue,  bill,  tail  feathers, 
etc.,  modified  in  substantially  the  same  way,  and  this  would  point 
to  an  ancestor  that  practiced  their  characteristic  habits  before 
the  modern  genera  began  to  diverge.  On  the  other  hand,  we 
may  fairly  conclude  that  since  climbing  is  rather  exceptional 
among  perchers,  the  few  groups  that  practice  it  have  acquired  it 
at  a  comparatively  recent  date,  and  it  is  quite  possible  that  com- 
petition with  climbing  perchers  may  constitute  a  large  share  of 
the  disturbing  cause  which  has  compelled  certain  woodpeckers 
of  late  to  abandon  the  habits  of  their  ancestors. 

It  is  worthy  of  note,  too,  that  the  species  which  have  suffered 
most  in  this  competition  are  among  the  largest  of  our  Northern 
woodpeckers.  With  the  exception  of  the  pileated  woodpecker, 
they  are  in  fact  the  largest,  and  furnish  another  illustration  of 
the  fact  that  nature  looks  with  but  small  favor  upon  mere  balk. 
A  little  nerve  often  outweighs  a  large  amount  of  muscle. 

The  pileated  woodpecker  frequents  deep  forests,  and  I  have 
never  been  able  to  observe  its  habits.  Its  retirement,  however, 
has  withdrawn  it  from  competition  with  the  more  agile  forms  we 
have  noticed,  and  if  food  is  only  sufficiently  abundant  there  is  no 
immediate  necessity  for  giving  up  its  ancestral  habits.  The  red- 
head and  flicker,  preferring  open  glades,  are  brought  into  con- 
stant and  active  competition  with  more  sprightly  and  energetic 
climbers,  and  find  themselves  obliged  to  adopt  other  habits  in 
great  measure,  ( 
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AHORIGINAL  SHELL  ORNAMENTS,  AND  MR.  F.  A. 

BARBERS  PAPER  THEREON. 

BT  B.   B.   C.  tTBABRS. 

TN  the  May  nnmber  of  the  Amerigak  Naturaust  (page 
-^  271)  Mr.  E.  A.  Barber,  in  an  article  on  Stone  Implements 
and  Ornaments  from  tlie  Ruins  of  Colorado,  Utah,  and  Arizona, 
remarks :  ^*  The  marine  sheik  which  were  converted  into  beads 
by  the  ancient  tribes,  so  far  as  ascertained  by  the  investigations 
of  the  United  States  Geological  Survey,  during  the  summer  of 
1H75,  were  the  Oliva  and  (possibly)  the  Bu^yean  or  Murex.  .  .  . 
Figure  7,  Plate  I.,  represents  a  specimen  of  the  Oliva  hipUcata 
(probably),  although  the  shell  is  so  weather  worn  that  the  specific 
characteristics  are  almost  entirely  obliterated.  Still  it  strongly 
resembles  this  species  of  the  Pacific  coast,  and  is  very  likely  the 
same/*     In  a  foot-note  Mr.  Barber  says  that  *^  it  may  be  (Hivella 

The  figure  referred  to  certainly  doe$  not  strongly  resemble 
O.  hipUcata^  and  if  reasonably  accurate,  the  specimen  from 
which  the  figure  was  drawn  does  not  belong  to  the  said  species. 
It  may  be  either  O.  gracilU  or  0.  damcL^  common  Gulf  of  Cali- 
fornia forms,  not  found  as  yet  north  of  latitude  25**  N.  on  the 
oc<mn  side  of  Lower  California,  or  it  way  be  O.  boetiea^  which 
like  O.  hipUcata  is  a  northern  species,  not  found  in  the  Gulf. 

There  is  no  species  of  BuMycon  on  the  Pacific  C<iast,  and 
Murex^^  though  found  in  the  Gulf,  seldom  occurs  on  the  outer 
shore  north  of  Cape  St.  Lucas,  and  is  rare  at  the  cape. 
''^  Murex '^  as  used  here  is  exceedingly  vague,  for  the  Muricidm 
are  so  largely  represented  upon  this  part  of  the  West  American 
or  more  exactly  West  Mexican  coast,  and  includes  so  many  well- 
marked  groups,  that  the  name  of  the  genus,  subgenus,  or  group 
should  be  given. 

Th(i  im{>ortance  of  an  accurate  determination  of  species  of 
shells,  in  connection  with  the  ** ancient  tribes'*  of  the  region 
named  in  Mr.  Barber's  paper,  and  as  related  under  lymilar  con- 
ditions to  ethnological  questions,  ppon  a  brief  review  of  the 
points  involved,  will  be  seen  at  a  glance. 

If  the  beads  or  ornaments  were  made  of  the  shells  of  Murex 
and  OlivtllOf  either  0.  graeilie  or  0.  dama^  Gulf  forms,  it  in- 

1  C<M>per  in  Gcog.  Cmt.,  tp.  78S,  crodtu  San  Pedro,  CaL,  wHh  this  form,  bat  it  hat 
DOi  licen  rerified. 

s  Whether  Morex  proptr  or  the  nsrlBedlj  pffoniaait  gro«m  PhfUmotw^  b  not 
stated  bj  Mr.  Barber. 


474  The  Long^awed  Goby.  [Auguit, 

dicates  a  line  of  communication,  intercourse,  traflSc,  and  possibly 
migration  by  the  way  of  the  Gulf  of  California  and  the  Colorado 
River.  If  the  Olivella  is  0.  hiplicata^  and  the  beads,  which  it  is 
said  are  as  thin  as  a  wafer  and  of  the  circumference  of  an  ordi- 
nary pea,  are  what  I  suspect,^  then  we  have  a  right  to  infer  that 
these  interior  people  were  in  communication  directly  or  indirectly 
with  the  California  tribes  north  of  what  is  now  known  as  Lower 
California.  If  any  of  the  shell  ornaments  are  made  of  some 
species  of  Busycon^  then  communication  with  the  Gulf  of  Mexico 
is  implied. 

If  all  of  the  shells  cited  by  Mr.  Barber,  and  involved  in  doubt 
by  the  indefiniteness  of  his  paper,  are  actually  represented  in  the 
material  collected,  then  the  whole  question  as  to  the  origin,  dis^ 
tribution,  and  characteristics  of  the  extinct  tribes  of  Colorado, 
Utah,  and  Arizona  is  still  further  complicated,  for  it  indicates 
intercourse,  traffic,  and  perhaps  migration  in  three  directions,  and 
the  relations  of  these  interior  people  with  the  maritime  or  coast 
tribes  of  both  sides  of  the  continent,  or  through,  or  with  inter- 
mediate tribes,  become  a  factor  which  has  to  be  duly  weighed 
and  considered,  the  importance  of  which  is  only  equaled  by  its 
complexity. 

It  is  highly  probable  that  an  examination  of  the  shell  orna- 
ments mentioned  by  Mr.  Barber  by  some  competent  conchologist 
familiar  with  West  American  shells  and  with  the  ethnological 
material  of  the  California  mounds  would  authenticate  the  species 
of  which  Mr.  Barber's  shell  ornaments  are  made,  and  it  is  to  be 
hoped  that  he  will  have  them  carefully  examined,  and  state  not 
only  the  species  but  the  authority  for  their  determination.  By 
doing  so  he  will  add  much  to  the  value  of  his  researches,  and  the 
object  of  this  criticism  will  be  accomplished. 


THE   LONG-JAWED   GOBY. 

BY    W.   N.  LOCKINGTON. 

T^HE  somewhat  inelegant  title  I  have  given  to  this  curious  little 
■^  fish  cannot  be  said  to  be  its  vernacular  name,  since,  like  the 
greater  portion  of  the  creatures  that  inhabit  the  world,  it  has  not 
as  yet  acquired  a  commonly  received  name  in  our  language,  and 
the  only  name  it  has  a  perfect  right  to  is  the  Latin  one  bestowed 
by  its  first  describer,  Dr.  J.  G.  Cooper,  namely,  GHll%chthy%  im- 
rabilis, 

^  Similar  beads  nrc  found  in  the  California  mounds,  and  are  simple  eoncaTO- 
convex  ditks  cut  ""«•  «**■  4ie  body  whorl  of  0.  biplicata. 
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A  A  Gillichthy9  18  simply  a  compound  of  the  name  of  a  cele* 
bratotl  American  icthyologist  with  the  Greek  word  for  a  fish,  and 
mirahilU  moans  nothing  more  than  **  wonderful  '*  or  ^*  curioutf/* 
this  I^tin  name  gives  no  idea  of  the  fish,  so  it  will  be  as  well  to 
call  it  the  long-jawed  goby,  as  its  chief  peculiarity  consists  in  its 
tremendous  length  of  jaw. 

A  garpike  has  a  long  jaw,  and  so  has  an  alligator,  and  it  is  not 
unliki'ly  that  tlie  title  will  call  up  in  the  minds  of  some  who  read 
this  the  id4*a  of  a  terrible  mouth,  armed  with  bristling  rows  of 
teeth.  This  would  be  a  great  mbtake,  for  our  little  fish  has  no 
teeth  worth  bragging  about,  and  does  not  open  his  mouth  any 
wider  tlian  a  well-behaved  fish  should  do.  The  great  difference 
between  IiIh  long  jaws  and  those  of  a  garpike  is  that  the  latter^s 
project  forwanls,  while  those  of  our  goby  are  prolonged  back- 
wards immensely. 

The  long-jawed  goby  was  discovered  by  Dr.  Cooper  in  the 
bay  of  Sun  Diego,  among*  seaweed  growing  on  small  stones  at  the 
wharf,  and  in  such  a  position  that  it  must  have  been  out  of 
water  fn>m  three  to  six  hours  daily,  though  kept  moist  by  the 
seaweoil. 

Dr.  Cooper^s  two  specimens  held  their  place  as  curiosities 
among  the  oUa  podrida  of  the  Museum  of  the  California  Acad- 
emy of  Sciences  for  several  years,  no  one  suspecting  that  the  fish 
was  a  resident  of  the  neighborhood  of  San  Francisco,  as  no  speci- 
mens were  ever  found  in  the  fish-market. 

A  few  months  ago  two  specimens  were  brought  to  the  Academy 
by  one  of  its  members,  who  stated  that  he  had  obtaineil  them 
from  some  Chinamen  who  lived  on  the  marshes  near  the  mouth 
of  San  Antonio  Creek,  Oakland ;  that  they  were  found  by  dig- 
ging in  the  mud  l>eside  the  brackish  creeks  tliat  intersect  the 
marshes,  and  that  the  Chinamen  eat  them,  and  find  them  g<KMl. 

These  8|)ecimens  were  not  so  lai^  as  those  presented  by  Dr. 
Cooper,  and  differed  from  them  in  the  much  smaller  proportion- 
ate length  and  width  of  the  singuhir  cartilaginous  expansion  of 
the  maxillary  bone,  which,  uniting  with  a  membrane  from  the 
lower  jaw,  continues  backwards  as  a  long  fold  or  pourh  as  far  as, 
or  even  beyond,  the  gill-covers,  and  gives  to  the  fish  its  unique 
ap{H»arance. 

On  a  more  recent  occasion  a  single  Qillichthys^  much  larger 
than  any  of  those  before  mentioned,  was  presented  by  a  gentle- 
man, who  ssiid  that  the  fish,  which  was  new  to  him,  was  abun- 
dant u|)on  his  ranch  in  Richardson's  Bay,  in  the  northern  part  of 
the  bay  of  San  Francisco ;  that  the  Chinamen  dug  them  up  and 
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ate  them,  and  that  he  had  had  about  eleven  specimens  cooked, 
and  found  them  good,  tasting,  he  thought,  something  like  eels, 
the  twelfth  specimen  he  had  preserved  in  alcohol,  in  the  interest 
of  natural  science.  This  gentleman  had  the  opportunity  of  ob- 
serving something  of  the  mode  of  life  of  these  fishes,  and  informed 
us  that  their  holes,  excavated  in  the  muddy  banks  of  tidal  creeks, 
increase  in  size  as  they  go  downwards,  so  that  the  lower  portion 
is  below  the  water  level,  or  at  least  sufficiently  low  to  be  kept 
wet  by  the  percolation  from  the  surrounding  mud. 

When  the  various  specimens  now  acquired  were  placed  side  by 
side,  the  difference  in  the  relative  length  of  their  jaws  was  very 
conspicuous,  for  while  in  the  smallest  it  was  about  one-fifth  of 
the  total  length,  in  the  latest  it  exceeded  one-third. 

As  the  fish  had  now  been  found  in  two  places  in  the  bay,  I 
thought  I  would  try  to  find  it  also,  and  to  this  end  sallied  oat 
one  morning,  armed  with  a  spade,  and  commenced  prospecting  in 
a  marsh  at  Berkeley,  not  very  far  from  the  State  University, 
For  a  long  time  I  was  unsuccessful,  as  I  did  not  know  by  what 
outward  signs  their  habitations  could  be  distinguished,  and  iht 
extent  of  mud-bank  left  bare  by  the  retreating  tide,  was,  as  com- 
pared with  my  powers  of  delving,  practically  limitless. 

At  last,  toward  evening,  while  digging  in  the  bend  of  a  small 
creek,  in  a  stmtum  of  soft,  bluish  mud,  and  at  a  depth  of  about 
a  foot  below  a  small  puddle,  I  found  five  small  fishes,  which  at  first 
I  believed  to  belong  to  an  imdescribed  species,  so  little  did  they 
resemble  the  typical  O-,  mirabilis,  but  which  proved,  upon  a  closer 
examination,  to  be  the  young  of  that  species.  There  was  the  de> 
pressed,  broad  head,  the  funnel-shaped  ventral  "  disk "  formed 
by  the  union  of  the\two  ventral  fins,  and  the  compressed  tail  of 
the  long-jawed  goby,  but  where  were  the  long  jaws  ?  The  jaws 
were,  of  course,  in  their  usual  place,  but  their  prolongations  had 
only  just  commenced  to  grow  along  the  sides  of  the  head,  and 
were  not  noticeable  unless  looked  for.  A  comparison  of  the  vsr 
rious  specimens  proved  conclusively  that  the  strange-looking  ap- 
pendage is  developed  during  the  growth  of  the  fish,  as  will  be 
seen  by  the  following  measurements  of  four  individuals  :  — * 

No.  1.  No  2.  No.  8.  iro.4. 

Total  length  65  mm.    98  mm.    132  mm.     165  mm. 

From  tip  of  snout  to  end  of  maxillary  ) 

expansion,  measured  along  carve  to  cen- >    U  mm.    20  mm.    40  mm.       56  mm. 

trc  line  of  jaw.  ) 

In  the  smallest  specimen  the  maxillary  expansion  extends  be- 
yond the  orbit  for  a  distance  about  equal  to  that  which  inter- 
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vencs  between  the  anterior  margin  of  the  orbit  and  the  tip  of  the 
snout ;  in  No.  2  it  reaches  to  the  posterior  margin  of  the  pre- 
o|)erculum  ;  in  No.  3  it  ends  level  with  the  gill-opening ;  while 
in  the  largest  individual  it  passes  the  origin  of  the  pectoral  and 
ventral  fins. 

What  can  be  the  nse  of  this  long  fold  of  skin  and  cartilage, 
which  is  not  attached  to  the  head  except  where  it  joins  the 
mouth ;  and  which  from  its  gradual  development  and  ultimate 
largo  dimensions,  must  certainly  serve  some  useful  purpose? 

Do  not  understand  that  I  mean  that  every  part  of  a  creature  is 
of  use  to  it  in  its  present  mode  of  life,  for  as  all  naturalists  know, 
there  are  in  structural  anatomy,  just  as  in  social  life,  cases  of  MUf" 
rival ;  n^mains  of  organs  which  were  at  some  former  time  more 
develu|>ed,  parallel  in  their  nature  to  such  survivals  in  costume, 
as  the  two  buttons  on  tlie  back  of  a  man's  coat,  once  useful  for  the 
attachment  of  a  sword-belt.  But  in  this  fish  we  have  no  case  of 
survival,  but  one  of  unusual  development ;  the  family  (Gobiidie) 
to  which  it  belongs  presents  no  similar  case,  although  its  mem- 
bers have  somewliat  similar  habits,  and  f  the  conviction  grows 
u{>on  us,  as  we  consider  the  subject,  that  the  long  jaws  serve 
8<>nie  useful  purpose  in  the  economy  of  the  creature.  In  view  of 
the  half-terrestrial  life  led  by  this  fish,  I  am  inclined  to  suspect 
tiiat  the  expansion  of  the  upper  jaw  may  serve  for  the  retention 
of  a  small  quantity  of  water,  which,  slowly  trickling  downward 
into  the  mouth  and  gills,  keeps  the  latter  moist  when,  from  an 
unusually  low  tide  or  a  dry  season,  the  waters  of  its  native 
creek  fail,  perliaps  for  several  hours,  to  reach  the  holes  in  which 
the  fishes  dwell.  It  may  be  objected  to  this  view  that,  were 
such  an  appendage  necessary,  or  even  useful,  other  species  of 
(robiidae,  whose  liabits  are  similar,  would  show  traces  of  a  similar 
adaptation.  This,  however,  by  no  means  follows.  Nature  has 
many  ways  of  working  out  the  same  end;  and  it  must  be  re- 
membered that  every  real  species  when  thoroughly  known  differs 
si)mowhat  in  habits  from  its  congeners,  or  at  least  from  its  family 
friends.  To  take  an  illustration  from  the  mammalia.  The 
chimpanzee  and  the  spider-monkey  are  both  quadrumanous  and 
both  arboreal,  yet  the  end  which  is  attained  in  the  former  by  its 
more  perfect  hands  is  readied  in  the  latter  by  its  prehensile  taiL 

There  are  many  fishes  which  can  resist  a  tolerably  long  desio- 
eation,  but  the  means  by  which  they  are  enabled  to  do  this  vary 
greatly.  The  Ophiocephalids,  a  small  family  of  fresh-water 
fishes  found  in  the  East  Indies,  have  a  cavity  capable  of  contain- 
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ing  water  situated  inside  the  head,  and  accessory  to  the  gill-cav- 
ity ;  the  Labyrinthici^  of  which  the  Anabas  scandens^  or  climb- 
ing perch,  is  a  well-known  example,  have  an  organ  composed  of 
thin  laminae,  and  well  saited  to  contain  water,  sitaated  in  a 
cavity  over  the  gills,  and  the  gill-opening  is  narrow  ;  the  enchia 
(^Amphipurus  cuchid)  of  Bengal  is  provided  with  a  sac  for  the  re- 
ception of  air,  and  has  rudimentary  branchiae,  while  the  three 
curious  fishes  forming  the  sub-class  Dipnoi,  the  Protoptems  of 
West  Africa,  the  Lepidosiren  of  the  Amazon  and  its  tribntaries, 
and  the  Ceratodus  of  the  rivers  of  Queensland,  Australia,  are  all 
provided  with  a  lung-like  air-bladder,  and  have  narrow  gill-open- 
ings and  fewer  gills  than  ordinary  fishes. 

All  the  fishes  mentioned  above  can  bear  deprivation  of  water 
for  more  or  less  time;  the  Ophiocephalidae  and  the  cachia  take 
overland  journeys  in  search  of  water;  the  Labyrinthici  take  some 
of  their  prey  out  of  water,  are  said  to  be  able  to  ascend  trees,  and 
can  live  for  some  time  in  dried  mud ;  and  the  Protoptems  re- 
mains alive  for  many  months  encased  in  lumps  of  the  dried  mud 
of  the  river  bed,  awaiting  only  the  rainy  season  to  resume  its 
predatory  life. 

Why  may  not  the  extremely  long  channel  formed  by  the  jaw 
of  this  rather  abnormal  member  of  the  goby  family  be  another 
mode  of  provision  for  the  requirements  of  respiration  ? 

The  two  ordinary  gobies  (  Gobius  lepidus  and  (?.  Newherryx)^ 
which  are  found  in  San  Francisco  water,  although  they  reside  in 
cavities  in  the  mud  or  sand,  need  no  such  protection  as  the 
Gillichthys,  since  the  latter  inhabits  the  tidal  sand  and  mud  flats 
of  the  sea  beach,  at  such  a  depth  below  the  surface  that  it  can 
never  be  short  of  water  while  uncovered  by  the  tide  ;  while  the 
former  has  not,  within  my  knowledge  at  least,  been  found  in 
localities  left  bare  by  the  tides. 

Of  the  geographical  range  of  the  long-jawed  goby,  to  the 
north  of  San  Francisco,  I  know  nothing,  but  it  extends  south- 
ward at  least  as  far  as  the  Gulf  of  California,  since  I  found  a 
single  young  specimen  of  it  among  miscellanea  collected  there  by 
Mr.  W.  J.  Fisher. 

This  individual  differs  from  those  obtained  in  the  bay  of  San 
Francisco  in  the  decidedly  reddish  tint  of  the  under  surface  (a 
slaty  gray  is  the  usual  color),  but  this  is  probably  at  most  only  a 
local  peculiarity,  as  I  can  detect  no  other  difference. 
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THE  MUSEUM  MITE. 

BY   AXDMICW  MUftAAY.* 

T^H  B  Tt/roi/ljfphu$  entomopkaguM  is  the  Binallest  of  all  the  known 
^  8pi*cicfl  of  tilis  genus.  It  is  remarkable  for  the  parallelism  of 
the  sides,  and  cylindrical  appearance  of  the  body,  and  for  its  nar- 
rowness, especially  in  the  female.  Its  legs  are  shorter  than  in 
the  other  species. 

It  is  a  s|)ecicis  only  too  well  known  to  entomologists.  It  takes 
up  its  alxnle  in  entomological  collections,  in  the  interior  of  the 
body*  (»r  on  the  surface  of  the  insects,  and  in  the  dust  which  gath- 
ers at  the  bottom  of  the  drawers  or  boxes.  Large  insects,  with 
the  body  full  of  fatty  particles,  those  which  have  been  brought 
up  in  csiptivity,  and  which  have  not  paired,  and  those  which 
have  become  yreiuy  (to  use  the  technical  expression),  are  the 
most  liable  to  attack.  Certain  families  of  Coleoptera,  the  large 
ScarabiBidiX^  like  Ory€U%  and  OeotruptM^  the  Lucanidm^  tlie  Car^ 
abiditj  the  Ihfii9cidm^  and  the  HjfdrophUidm^  the  Cerambyeidm^ 
the  large  or  badly  dried  Blaptidm^  may  often  be  seen  covered  on 
the  surface  witli  excrement  and  eggs,  under  the  form  of  white 
dots,  and  sometimes  contain  a  considerable  number  of  these  Ty- 
ro^Iyphi  in  the  interior  of  the  body. 

Tlie  bixly  of  the  large,  especially  the  nocturnal  Lepidoptera, 
the  Cicjida)  amongst  the  Hemiptera,  the  Earwigs,  etc,  have  them 
likewise,  and  the  quantity  sometimes  furnished  by  such  insects, 
where  the  mites  have  once  obtained  a  footing,  is  truly  enormous. 

The  Tyroylyphu9  entamophaffus  may  be  found  running  upon 
the  back  of  d(»id  insects,  and  may  be  seen  without  tlie  aid  of  the 
micro8co{>o.  According  to  M.  Perris  it  gnaws  the  down  and  the 
hairs  of  the  insects  attacked.  It  is,  however,  chiefly  in  the  in- 
side of  their  Ixxly  that  it  lives  ;  it  gnaws  and  dilacerates  all  sub- 
stances that  are  soft  or  deprived  of  chitine  ;  hence  they  are  spe- 
cially destructive  to  Lepidopterous  insects.  In  handling  insects 
that  have  been  attacked  by  these  Tyroglyphi,  we  are  apt  to 
cause  tlie  articulated  pieces  of  which  the  ligaments  have  been  de- 
stn>y<Ml  to  fall  asunder,  and  then  there  issues  from  the  body  a 
friable  matter  in  which  tlie  living  Acari  swarm. 

Tlie  friable  matter  which  falls  out,  when  the  body  of  insects 
gnawed  by  the  T)frogltfphu9  entomophoffUM  is  shaken,  is  composed 
tirst,  of  the  excrement  of  these  animals  in  the  form  of  little  round* 


1  Extracted  from  Ecunomic  Entomologj :  Aplera.    Bj  Andrew  Marraj.    Loa< 
don,  1877. 
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ish  grayish  masses ;  secondly,  of  the  eggs  in  course  of  develop- 
ment, and  of  empty  shells  of  hatched  eggs,  of  open  and  bent 
shells,  cracked  often  longitudinally ;  thirdly,  of  young  larvas  and 
of  nymphs,  always  more  numerous  than  the  adult  animals; 
fourthly,  of  tcgumentary  envelopes  proceeding  from  the  moulting 
of  a  great  number  of  larvae  and  nymphs ;  fifthly,  of  visceral  or 
muscular  remains  of  the  body,  of  pieces  of  tracheae,  of  striated 
muscular  fasciae,  of  dried  fragments,  sometimes  of  eggs  which 
have  not  been  laid,  and  which  have  become  loose  in  the  body  of 
the  females  of  the  attacked  insects. 

In  the  dust  at  the  bottom  of  the  boxes,  amongst  the  remains 
of  all  kinds,  antennae,  feet,  palpi,  broken  or  fallen,  one  sometimes 
finds  the  envelopes  of  Gamasus,  of  Glyciphagus,  and  of  Cheyletos 
Acarids,  which  live  also  in  collections.  Upon  the  insects  them- 
selves,  and  devouring  the  excrements  and  the  remains  of  the  Ty- 
roglypbus,  M.  Perris  has  found,  at  Mont-de-Marsap,  the  larvie 
of  the  Cecidomyia  enUomophila,  The  walk  of  the  TyroglyphuB 
entomophagus  is  slow.  It  walks  with  the  head  bent  down,  in 
such  a  way  as  to  allow  the  ridge  of  contact  of  the  two  mandibles 
which  go  beyond  the  hairs  of  the  nape  of  the  neck  to  be  seen  in 
front.  The  males  are  as  numerous  as  the  females,  and  a  little 
more  agile. 

It  remains  to  say  a  few  words  as  to  the  best  means  of  keeping 
these  mites  out  of  collections,  and  of  getting  rid  of  them  when 
they  have  once  effected  an  entrance.  The  insects  which  are  most 
liable  to  be  attacked  by  the  Tyroglyphm  entamophaffus  are,  as 
already  said,  those  which  have  not  been  well  dried,  or  which 
have  been  placed  in  ill  fitting  boxes  in  a  damp  room. 

When  the  Tyroglyphus  has  attacked  an  insect,  one  perceives 
outside  little  whitish  points  on  the  bodies  of  those  with  smooth 
teguments,  or  on  another  kind  a  sort  of  grayish  white  powder 
mingled  in  the  hairs  of  cottony  or  downy  kinds.  Soon  under  the 
insect  invaded,  or  on  the  corresponding  sides  of  the  box,  one  no- 
tices a  matter  of  a  grayish  pulverulent  aspect,  recalling  the  efflo- 
rescence of  saline  matters  not  deliquescent.  This  dust  is  said  to 
be  quite  different  from  the  organic  pulverulent  debris  which  re* 
suits  from  the  ravages  of  the  Anthrenus  or  Dermestes  ;  these  Lit- 
ter produce  a  fine  sawdust,  blackish  or  brownish,  but  dry  and 
non-adherent.  Collections  in  the  south  of  France,  exposed  to 
damp,  are  very  rapidly  attacked  by  Tyroglyphus  entomophagoi. 
Tlie  mouldiness  which  shows  itself  in  a  collection  makes  one  sos- 
picious  of  mites,  for  mould  and  mites  almost  always  go  togethv. 
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When  an  insoct  is  known  to  be  attacked  by  Tyroglyphus  it  is 
U>8t  to  iH«»lsiti*  it  in  a  very  dry  box.  If  the  insect  is  glossy  the 
niit4'a  which  have  got  into  it  should  be  removed  with  a  fine  camel- 
hair  hruHh.  If  the  insect  is  scarcely  attacked,  it  can  be  replaced 
on  condition  of  being  watched.  But  ver}'  often  one  sees  reap- 
(H^arin^  r>n  the  body  of  an  insect  which  has  been  simply  cleaned 
or  bnisluM).  new  Tyroglyphi  which  come  from  within  or  from  the 
cavities  nl  the  joints  where  they  are  apt  to  gather  in  large  mim- 
l>ers.  This  shows  that  the  cleansing  has  been  insutiicient.  ( >ne 
can  th<*n  have  recourse  to  the  heat  of  the  stove  or  oven.  This 
proceeding  is  inconvenient  when  the  insect  turns  out  to  be  what 
is  technically  called  ^'  greasy.""  Besides,  although  the  Tyro- 
glyphi may  not  resist  the  effect  of  a  high  temperature,  the  eggs 
often  do,  es|>ecially  when  they  are  sitnate^l  in  the  interior  of  the 
body,  and  the  mites  swarm  again  soon  after. 

We  can  scarcely  reiH)mmend  pure  water,  for  if  the  outside  of 
the  dirty  iuMH^ts  is  washed,  it  penetrates  into  the  inside,  leaving 
a  hnm'hlity  unfavorable  to  the  object  in  view. 

Alc(»hol  is  gcNxl  for  all  the  insects  which  can  stand  its  action 
without  l>eing  Jiurt  in  their  colors,  hairs,  or  scales.  It  will  not 
do  for  Lepidoptera,  but  we  have  often  placed  beetle's  that  are 
hard  and  {K>li8luHl  in  a  flask  with  a  large  mouth  without  taking 
the  tnuiblo  of  cleaning  them.  The  pin  holding  the  insect  is 
stuck  into  the  under  side  of  the  cork,  and  the  body  soaks  in  alco- 
hoi  without  going  to  the  bottom  of  the  vessel.  An  immersion 
of  8<n-oral  hours  or  a  day  is  sufRcient.  Either  simple  alcohol,  or 
alcohol  c<mtaining  a  small  solution  of  corrosive  sublimate,  will 
answer.  After  a  bath  of  an  hour  in  the  latter,  the  inse<'t  should 
l>e  washed  in  pure  alcohol  to  carry  off  the  sublimate,  which, 
without  this  precaution,  forms  a  whitish  crust  and  corrcKies  the 
pins.  We  prefer  to  use  alcohol  with  arsenic  or  saturated  with 
strychniii«s  whi(*h,  in  ridding  the  insects  from  the  Tyroglyphi, 
has  the  advantage  of  preserving  them  also  against  the  Anthrcni. 

Resid(*s  alcohol,  there  are  liquids  which  neour  the  insects  per- 
fectly, killing  the  Acarids  and  carrying  off  their  favorite  aliment. 
These  very  useful  liquids  are  ether,  benzine,  essence  of  naphtha. 

Dr.  Leconte  has  utilized  the  ^^  atomizer '"  for  thonnighly  and 
imperceptibly  besprinkling  the  insects  with  such  liquids. 

MM.  (treniVr  and  Aub^  devised  an  apparatus  for  exposing 
the  iiisc(*t8  without  removal  to  the  vapors  of  such  chemicals.  It 
id  a  largt;  necrentome  of  tin,  with  fastenings,  made  with  a  trench, 
to  be  filled  with  water,  so  at  to  sabmeige  the  edge  of  the  cover, 
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and  is  well  adapted  for  museums  and  large  collections,  where  the 
labor  of  individual  cleaning  would  be  too  great.  But  so  far  at 
regards  mites  this  is  not  necessary  if  the  drawers  or  boxes  only 
fit  moderately  closely.  Then  it  will  be  found  sufficient  to  ex- 
pose a  few  crystals  of  pure  naphthaline  for  an  hour  or  two  in  the 
drawers.  This  is  the  simplest,  easiest,  and  most  effectual  of  all 
contrivances  to  destroy  mites. 

Where  it  is  necessary  to  treat  the  insects  in  detail,  another 
effective  but  more  troublesome  plan  is  to  expose  the  infected  in* 
sect  to  the  vapor  of  liquid  ammonia,  by  placing  a  morsel  of  sponge 
in  a  paint  saucer  and  moistening  it  with  a  few  drops  of  powerful 
liquid  ammonia.  The  insect  is  placed  on  a  bit  of  cork  alongside 
of  the  sponge,  and  the  whole  covered  by  a  tumbler  or  small  bell- 
glass,  so  as  to  keep  in  the  vapor ;  and  in  ten  minutes  or  a  quarter 
of  an  hour  the  cure  is  generally  complete.  Sometimes  it  must  be 
repeated  ;  but  this  is  rarely  necessary. 

Insects  should  never  be  put  away  until  they  have  been  well 
dried,  and,  if  necessary,  freed  from  fatty  visceral  matters.  This 
is  particularly  necessary  for  kinds  brought  up  in  captivity  or  foil 
of  juice  at  the  moment  of  their  capture. 


RECENT  LITERATURE. 

Murbat's  Economic  Entomology.^  —  While  this  work  refers  at 
length  to  such  myriopods,  spiders  and  Thysanura  as  in  any  way  affect 
man,  it  is  mainly  devoted  to  the  mites  and  ticks,  and  as  such  is  the  only 
recent  and  complete  manual  treating  of  these  important  animals  which  ib 
accessible  to  the  English  student  The  collections  forming  the  basis  of 
the  work  are  in  the  Bethnal  Green  Branch  of  the  South  Kensington 
Museum,  and  must  form  a  curious  department  of  the  museum.  This  col- 
lection is  designed  for  the  instruction  of  the  people,  and  the  speciment 
illustrative  of  insects  injurious  to  vegetation,  or  obnoxious  to  man  and 
the  domestic  animals,  are  openly  exposed  in  cases  along  with  colored 
figures  of  them,  often  more  or  less  magnified  according  to  the  size  of  the 
insect,  a  practice  particularly  useful  in  such  minute  beings  as  the  mites- 
Models  of  injuries  done  to  perishable  objects  have  also  been  added.  It 
is  doubtful,  judging  by  the  author's  statements,  whether  there  is  any 
other  museum  either  in  Europe  or  America  where  such  a  mass* of  infor- 
mation regarding  the  habits  of  troublesome  or  injurious  iusecta  have  btea 
spread  before  the  people. 

1  South  Kensington  Museum  Science  Handbooks,  Branch  Afuteum,  Bethnal  GftOL 
Economic  Entomology.  Aptera.  By  Andrew  Murray.  Preparad  at  tho  Reqneit 
of  the  Lords  of  the  Committee  of  Council  on  Edacation,  and  Pal>liahed  for  ihani  ly 
Chapman^  Uall,  193  Piccadilly,  London.    1877.    12mo,  pp.  433. 
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In  the  cmte  of  the  miten,  not  only  are  Rarope«ii  specie*,  but  a  few  of  the 
more  prominent  North  American  tpedet  are  described  or  referred  to* 
ami  lij^urcH  given  of  tftem  copied  from  illustrations  by  American  authors. 

Not  only  are  the  human  parasites,  as  the  itch  mite,  etc.,  figureil,  but 
thofu.*  infecting  our  domestic  mammals  and  birds ;  and  the  leaf  and  gall 
nitt<v^  an<l  allie<l  forms  are  noticed  at  greater  or  lesser  length.  As  ao 
example  of  the  author's  mode  of  treating  his  subject,  we  have  reprinted 
in  the  preceding  pages  of  this  number,  an  account  of  a  mite  which  in- 
jures dried  insects  in  museums  in  Europe,  and  which  is  undoubtedly  the 
H|>ccies  whiirh  occurs  under  similar  circumstances  in  this  country.  It 
A()(H*ars  from  Mr.  Murray's  statements  that  the  flour  mite  (Tyrogfyphue 
tiro  Linn.)  and  Acartu  farin€t  or  cheese  mite,  and  the  milk  mite  {Aca* 
r%i$  farttt)  are  all  diflTerent  names  for  one  and  the  same  ffpecicA,  as  is  also 
the  Acanit  dgtenterim  of  Linncus,  this  mite  having  in  one  case  caused 
the  dysentery  in  Rolander,  a  student  of  Lannicus.  Figures  and  an  in« 
tere^ting  account  is  given  of  Cross's  famous  Acanu. 

The  plan  of  the  work  is  excellent  and  well  carried  out,  and  we  sin- 
cerely  trust  that  the  author  will  be  able,  as  he  designs  doing,  to  furnish 
u>  with  ^iintlar  treatises  on  the  **  bug,  locusts,  grasshoppers,  cockroaches, 
and  earwigs  ;  the  two-winged  flies,  the  bees,  wasps,  etc. ;  the  dragon-flies 
and  May-Hies ;  butterflies  and  moths ;  and  lastly,  the  beetles.**  These 
manuals  are  |)re|>ared  at  the  request  of  the  Ix)rds  of  the  Committee  of 
Council  on  Education,  and  give  evidence  of  the  liberal  spirit  now  per- 
vading the  minds  of  the  public  men  of  Great  Britain. 

Hairi»'9  Annual  Record  op  Sciencr  and  Industry  for  1876.^ 
—  Tliis  is  the  sixth  volume  of  the  series,  and  presents  a  summary  of  the 
most  important  discoveries  in  natural  and  physical  science  during  the  year 
147G.  In  aildition,  a  large  portion  of  the  book  is  devote<l  to  abstracts, 
more  or  less  systematically  arranged,  of  special  memoirs,  while  there  is 
ap|»onde<l  a  necrology,  and  a  list  of  the  more  im|X)rtant  scientific  publi- 
catiouf*  for  the  year.  Such  a  book  needs  a  detailed  index,  and  a  system- 
atic and  analvtit?al  table  of  contents,  and  we  doubt  if  much  fault  will  be 
found  with  the  manner  in  which  they  have  been  prepared.  Professor 
Hainl  liaA  been  aided  by  a  number  of  scientists,  whose  names  are  given 
witli  th(*  departments  which  they  have  reported  u|>on,  so  that  the  book 
carries  iK^Nides  the  authttrity  of  the  name  of  the  editor  that  of  the  special- 
ists who  have  assisted  him. 

As  a  liandbook  of  scientific  progress  this  series  of  annual  records  is 
not  only  indispensable  to  the  general  reader,  but  we  doubt  not  that  the 
specialist  who  would  not  Iw  ignorant  of  what  has  been  done  in  other  de- 
partments of  science  than  his  own,  will  find  these  volumes  better  fitted  to 
satisfy  his  thirst  for  general  knowledge  than  any  other  with.which  we 
are  acquainted.     The  plan  of  the  work  leaves  in  its  present  state  little 

1  Annual  Recorti  of  Srienee  and  Imduahy/tr  1876.  Edited  by  SPBVCBa  F.  Baibd, 
with  the  siuiitancc  of  emincot  men  of  sdtnes.  New  York :  Harper  4  Brothers. 
1877.     12mo,  pp.  €09. 
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room  for  criticism,  and  the  execution  seems  as  a  general  rule  quite 

worthy  of  the  plan. 

Recent  Books  and  Pamphlets. — The  Antelope  and  Deer  of  Americm.  A 
Comprehensive  Scientific  Treatise  upon  the  Natural  History,  including  tbe  Cbarae- 
teristicB,  Habits,  Affinities,  and  Capacity  for  Domestication  of  the  AniUocapra  and 
Cervidas  of  North  America.  By  John  Dean  Caton,  LLJD.  New  York :  Hard  4 
Houghton.    Boston  :  H.  O.  Houghton  &  Co.     1877.    8vo,  pp.  426.     S4.0a 

Lists  of  Elevations  Principally  in  that  Portion  of  the  United  States  West  of  the 
Mississippi  River.  Fourth  Edition.  Collated  and  arranged  by  Henry  Gannett, 
M.  £.  (Misc.  Publications,  No.  1,  U.  S.  Geological  Survey  of  the  Territories.  F.  Y. 
Hayden,  U.  S.  Geologist  in  charge.)    Washington.    8vo,  pp.  167. 

Les  Arachnidcs  de  France.  Far  Eugene  Simon.  Tome  2me.  Contenant  les  Fa- 
milies des  Uroctcidie,  Agelenida;,  Thomisidse,  et  SparassidsB.  Paris,  RoreL  1875. 
8vo,  pp.  358.  Four  plates.  Tome  3me.  Contenant  les  Families  des  Attidse,  Oxyo> 
pidse,  et  Lycosidas.    Paris,  Roret.     1876.    8vo,  pp.  370,  with  4  plates. 

Notes  on  the  African  SatumiidiB,  in  the  Collection  of  the  Royal  Dublin  Society. 
By  W.  F.  Kir  by.  (Transactions  Entomological  Society  of  London.  1877.  Parti, 
April.)     8vo,  pp.  21. 

Ueber  die  in  Miinchen  Gezuchtete  Artemia  fertilis  ans  dem  Grossen  Salzsee  von 
Utah.     Von  Prof.  C.  v.  Siebold.    Basel.     1877.    8vo,  pp.  16. 

Das  Thierleben  im  Bodensee.  Gemein  yerstiindlicher  Vortrag.  Von  Angnst 
Wcismann.     Mit  einer  Tafel.    Lindau.     1877.    8vo,  pp.  31. 

Fragmentarische  Bumerkungen  iiber  das  Ovarium  des  Frosches.  Bemerkungea 
iiber  die  Eifurchung  uud  die  Betheiligung  des  EeimbliUchens  an  Derselben.  Von 
Alexander  Brandt.  (Zeitschrift  fiir  Wissenschaft  Zoologie.  Bd.  XX VIII.}  Leip- 
sig.     1877.     8vo,  pp.  31,  with  a  plate. 

United  States  Commission  of  Fish  and  Fisheries.  Part  III.  Report  of  the  Com- 
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G£NERAL  NOTES, 
BOTAKT.^ 

Illi'htkations  ok  North  American  Ferns.  —  It  gives  us  sincere 
|)leat»iin'  to  leani  that  it  is  proiK>se<l  bj  Mr.  S.  K.  CasKiuo  to  publish 
uii  illustrated  popular  work  on  our  ferns.  The  announcement  is  made 
that  the  drawings  will  lie  from  sketches  by  BIr.  J.  II.  Kmerton,  and  that 
the  toxt  will  be  furnisheil  by  Professor  Eaton.  The  latter  is  a  recog- 
niz«*«l  authority  thoroughly  familiar  with  American  ferns ;  Mr.  Emerton*s 
skill  aH  a  draughtaman  is  well  known  to  our  readers.  The  plates  are 
to  l>e  in  color,  and  the  work  is  promised  at  an  exceedingly  low  price. 

A<^KK  DASTCARPCSC.  In  1843,  Mr.  Emerson  measureil  a  tree  of  this 
s|H>cif's  growing  in  the  town  of  Stockbridge«  Mass.,  when  at  three  feet 
from  the  ground,  it  girted  twelve  feet.  In  October,  187G,  the  same  tree 
was  ineanured  by  Mr  W.  R  Robeson,  who  refwrts  that  its  circumferoooe 
at  the  same  height,  was  then  fifteen  feet  and  nine  inches,  showing  an 
annual  average  increase  of  circnmferenoe  during  the  last  thirty-three 
years  of  a  little  over  1.36  inches.  —  C  S.  Saboeht. 

1  Coadectsd  by  Prof.  G.  L.  Goodau. 
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Observations  on  Silphium  laciniatum,  the  80-cai«i«ed  Com- 
pass Plant.^  —  For  the  past  six  or  eight  years  there  has  been  little 
doubt  of  the  curious  polarity  of  the  root  and  stem-leaves  of  the  large 
coarse  plant  known  throughout  the  prairie  regions  by  the  name  of  the 
compass  plant  It  appears,  however,  that  few  accurate  measurements  of 
the  bearings  of  these  leaves  have  been  made.  So  that  while  they  are 
now  considered  as  pointing  more  or  less  to  the  north,  but  little  is  known 
as  to  how  nearly  they  arrange  themselves  upon  the  meridian.  In  order 
to  contribute  to  a  better  knowledge  of  this  matter,  I  have  for  several 
years  been  making  observations,  the  results  of  which  I  herewith  trans- 
mit :  — 

TABLE  I. 

Bearings  of  the  leaves  of  fourteen  small  plants,  many  of  which  had  bat  one  leaf 
each :  — 
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Fifty  per  cent.,  it  will  be  observed,  deviated  less  than  ten  degrees,  and 
eighty-six  per  cent,  less  than  forty-five  degrees  from  the  meridian. 

TABLE  II. 
Bearings  of  thirteen  leaves,  all  of  which  grew  on  one  large  plant :  — 
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Fifly-four  per  cent  of  these  leaves  deviated  less  than  fonr  degrees 
from  the  meridian,  and  eighty-five  per  cent  less  than  forty-five  degrees. 

TABLE  ni. 
Bearings  of  the  leaves  of  a  medium  sized  plant :  — 
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^  See  an  article  on  this  sabject  in  The  American  Naturalist  Ibr  March,  I87I. 
where  may  be  found  also  references  to  other  papers.  An  article  appeared  somtf  yean 
since  in  the  American  Agriculturist,  and  another  recently  in  Natare,  in  whick  good 

cuts  of  the  comp:is8  plant  were  given. 
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(H  thete  teventy-one  per  cent  deTwied  leM  than  two  degreet,  and 
<M^hty-tive  \Hir  cent,  leta  than  forty-five  degreet  from  the  meridian. 

TABLE  IV. 
IWarinKt  of  the  Imtm  of  a  largv  plant :  — > 
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It  will  lie  ohiiervetl  that,  with  a  good  deal  of  variation  iu  tlie  bearings, 
none  4>f  the  lea  vet  diverge  at  far  from  the  meridian  at  forty -five  degrees. 


TABLE  V. 

Btrarin^'n  of  ilic  leaves  of  aiMithcr  large  plant :  ^~ 


Nurih 
I* 

•• 

M 
«* 
fl 
U 
«< 
«l 
l« 


U'  Kast. 
30*     •• 
45' 

3<y 

30' 
30' 
O' 
30' 
30« 


50 

140 
140 

28« 
290 

31®     45*      " 


«« 


i« 

M 
11 


North 

•< 
<( 


20 

30 

4«> 

230 

430 


30"  West 

45' 

45' 

30' 
30* 


ti 


«i 


Thirty-thri'O  |icr  cent  deviated  less  than  ten  degrees,  and  ninety-three 
per  cent  Ii'mi  than  forty-five  degrees  from  the  meridian. 

TABLE  VL 

Bearings  of  the  leaves  of  ten  plants,  lar|cc  and  imall :  — 
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Tliirty-fuur  and  one  half  per  cent  of  these  leaves  deviated  less  than 
ten  <)e<;ri*et  from  the  meridian,  and  ninety-two  per  cent  less  than  forty- 
five  d«*gn*e^ 

Taking  the  bearings  of  all  the  leaves  observed  (ninety-three  in  all),  we 
find  that  about  tliirty  per  cent  did  not  vary  more  than  five  degrees, 
forty-two  per  cent  not  more  than  ten  degrees,  and  ninety  per  cent  not 
more  tliun  forty-five  <iegrees  from  the  meridian. 

If  now  we  tabulate  the  bearings  so  as  to  indieate  how  many  lie  be- 
tween 0  and  6®  east,  between  5^  and  10^  east,  and  so  on,  we  have  ^ 
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Total  leaves  East,  54. 


Total  leaves  West,  39. 


In  one  case  (Table  YI.  in  part)  of  twenty-eight  leaves  examined,  all 
but  three  had  rotated  upon  their  petioles  in  assuming  their  positions, 
that  is,  they  twisted  their  petioles ;  of  these  twenty  rotated  with  the  son, 
and  five  against  it.  Of  the  three  remaining  leaves,  two  rotated  their  two 
htdf  blades  upon  their  midribs,  so  that  both  edges  tended  to  poiDt  towards 
the  north  ;  the  remaining  leaf  did  not  show  any  evidence  of  rotation  in 
either  direction,  and  its  bearing  was  seven  degrees  east  of  north* 

In  another  case  (the  second  leaf  in  Table  I.)  a  leaf  was  fonnd  to  have 
rotated  through  at  least  270°  of  arc  to  reach  its  final  position.  Origi- 
nally it  stood  with  one  edge  nearly  due  east,  and  the  other  west ;  the 
western  edge  then  rotated  northward,  passed  the  zero  point  and  swung 
away  round  to  the  south,  passing  1^45'  beyond  that  point.  This  rotation 
was  all  confined  to  the  petiole. 

How  to  account  for  this  evident  turning  has  been,  and  still  is  a  puz- 
zling thing.  In  order  to  see  whether  there  was  any  diurnal  rotation,  or 
turning,  such  as  is  observed  in  the  sunflower,  I  carefully  set  stakes  in 
line  with  several  leaves  having  quite  different  bearings,  and  watched 
them  closely  for  about  a  week,  but  failed  to  discover  the  least  tendency 
to  any  such  motion. 

Dr.  Gray,  I  believe,  first  made  the  suggestion  that  the  strnctore  of 
the  leaf  must  have  something  to  do  with  their  so-called  "  polarity,"  and 
made  some  examinations  as  to  the  number  of  stomata  upon  the  two  sur- 
faces. I  have  made  many  examinations  by  the  aid  of  the  microscope,  and 
have  determined  that  in  the  central  part  of  a  fiill  grown  leaf  the  stomata 
are  at  the  rate  of  52,700  to  each  square  inch  of  upper  surfEU^e,  and  56,- 
300  to  each  square  inch  of  lower  surface.  In  this  calculation  I  made  no 
account  of  the  veins,  which  apparently  occupy  an  equal  area  on  both  sor- 
faces.  They  probably  take  up  fully  one  half  the  sur&oe,  and  they  are 
destitute  of  stomata. 

Five  years  ago  I  examined  the  two  surfaces  of  quite  young  leaves. 
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uiul  after  timiiv  oliMrvationB  fbuud  that  the  relative  numben  were  as/ 
ninety  stunmta  t<>  the  apper,  and  eightj-MTeD  to  the  lower  surface.  A 
year  later  the  average  of  three  observations  on  older  leaves  gave  as  the 
relative  numbers,  sixty-two  for  the  upper,  and  sixty-nine  for  the  lower 
surface.  A^ain,  in  lH7i,  averages  of  carefully  made  observations  upon 
youn^  leave8  pive  as  relative  numbers  forty-nine  for  the  upper  surface^ 
and  HAy-nine  for  the  lower.  Oliservations  made  at  the  same  time  upon 
ul«l  Icaveic  i^ave  the  numbers  fifty-seven  for  the  upper,  and  seventy-five 
for  the  lower  surface. 

N«»w  hy  coni|>aring  these  results  with  the  number  of  stomata  in  the 
leaves  of  other  plaiitn.  we  arrive  at  the  value  of  the  greater  or  less  abun- 
dance of  these  on  either  surface  as  infiuenciug  the  direction  of  the  leaves. 
In  1872  I  examined  the  leaves  of  the  common  sunflower  {Ileiianihui 
annuus,  var.)  and  found  that  the  stomata  of  the  upper  surface  were  to 
those  of  the  lower  as  102  to  105.  In  1874  I  found  after  repeated  ob- 
servations that  the  stomata  on  a  cabbage  leaf  were  as  seventy  for  the 
upper  surface  to  eighty-six  for  the  lower.^  Now  these  numbers  are  so 
nearly  like  tliose  found  in  Siiphium,  that  we  conclude  that  the  mere 
number  of  stomata  can  have  little  if  anything  to  do  with  determining 
polarity,  for  in  both  of  these  cases  there  is  an  utter  want  of  iu  1  think 
we  may  then  with  reasonable  safety  throw  the  stomata  out  of  tlie  ques- 
tion for  it  is  very  doubtful  if  they  alone  have  anything  to  do  with  it.  The 
texture  of  the  leaf  must  be  more  carefully  examined  than  it  has  yet  been 
to  enable  us  to  determine  the  real  cause  of  the  polarity.  We  know  that 
some  leaf  surfaces,  generally  the  upper  —  turn  quickly  and  forcibly  to- 
wanls  tlie  sun,  as  is  notably  the  case  in  the  sonfiower  mentioned  above ; 
the  cause  of  this  heliotropism  we  do  not  know :  now  if  we  conceive  a 
leaf  with  its  two  sur&ces  endowed  with  tliis  sensitiveness  to  light,  or,  in 
other  wortls,  if  both  sides  are  equally  heliotropic,  the  leaf  will,  in  the 
struggle  of  the  two  sides  for  the  greater  share  of  light,  be  compelled  to 
assume  a  position  similar  to  that  taken  by  the  leaves  of  Silphium  laetH* 
iaium  ;  but  here  we  need  further  facts.  —  C  E.  Bkssct,  Amen,  Iowa. 

rKEcoriTY  OK  Blossoming  in  tiik  Okanok.  —  In  general  it  takes 
the  orange  tn^,  in  the  most  fsvorable  localities  in  Florida,  at  least  five 
years  from  the  sowing  of  the  seed  to  produce  the  flowers  and  fruit,  and 

1  Adolph  WetM  rerordf  in  Jahrb.  Air  witscn.  Bot  volume  it.  I  §65,  that  he  foand 
the  ftomtta  to  exiti  in  the  following  proportions  upon  the  two  surfiMes,  nsmclj  :  ^- 

UiUanikuM  anmma^  opper  uiriaes  175,  nndsr  snrfsee  995. 

linuMica  uUracta,       "  *'         SIS,      *'  '*      301. 

Which  differ  i\>nfti«icrttbly  from  my  proportions.    HovcTcr,  fome  of  hb  other  pUnti 
■re  alnioiit  tiiually  (^ood  examples  for  my  purpose,  as  — 

Iktturu  ttmmminm,         opp^  tnrfiice  114,  nuder  surface  1 99. 

rkeHOfHMliumambnmMdte,**         **         184.     **  **         156. 

Morrcn,  in  Bull,  de  1'  Acadcmie  Royals  de  Bslgiqae,  gives  the  fbUowing  proportions, 
namdj :  — 

TrijUium  pnitnue^  upper  surface  207,  nadcr  sarface  535. 

HfliiuUkMM  ttmnmmM,      "         "        137,    «•  *«      t4S. 
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often  this  time  is  extended  to  ten  years.  This  year,  however,  all  over 
the  State,  numerous  instances  have  occurred  in  which  seedling  oranges 
of  not  as  many  months  old  produced  hlo^ssoms  —  the  baby  trees  ymrying 
in  height  from  one  and  a  half  to  six  inches.  Several  of  these  have  been 
exhibited  in  Jacksonville.  Of  about  one  hundred  oranges  which  had 
come  up  from  seed  planted  by  Judge  Hayden  in  December,  1876,  seven 
ha(^  a  perfect  flower  at  the  top,  in  the  following  April,  and  when  they 
were  only  an  inch  and  a  half  high.  These  remarkable  instances  of  pre- 
mature blossoming  are,  I  think,  worthy  of  being  recorded.  —  Henkt 
GiLLMAN,  Waldo,  Florida. 

Plants  op  Brazil  and  Germany. —  Fritz  Miiller  gives  in  Ihra, 
an  interesting  account  of  a  recent  journey  to  the  highlands  of  his  Prov- 
ince, St.  Catharina,  and  the  head  waters  of  the  river  Uruguay.  He  found 
many  plants  which  reminded  him,  by  their  faciei,  of  the  plants  of  Grer- 
many.  The  violets,  especially,  were  very  near  those  of  Germany.  He 
observes  that  the  minuter  flowers  of  a  white  violet  are  not  only  cleisto- 
gamic,  but  are  developed  under  the  soil.  It  may  be  remembered  that 
some  of  our  Eastern  species,  notably  Y.  sagittata,  have  late  inconspicu- 
ous flowers  which  are  very  fertile.  So  far  as  we  are  aware,  these  late 
flowers  of  our  violets  are  above  and  not  under  ground.  Miiller  had  not 
noticed  in  the  lowlands  any  seeds  or  fruits  which  bury  themselves  in  the 
ground,  but  on  the  higher  plain  he  observed  many  which  have  marked 
hygroscopic  properties  by  which  they  can  bore  their  way  into  the  soil. 

Ckltis  occidentalis.  —  A  very  old  specimen  of  this  tree  is  grow- 
ing in  an  exposed  situation  close  to  the  shore  near  the  Squautum  Beach 
Hotel  in  the  town  of  Quincy,  Mass.  Its  size  is  worthy  of  record.  At 
the  ground  it  has  a  circumference  of  eleven  feet  and  four  inches,  and  at 
five  feet  from  the  ground,  just  where  its  short  stem  is  the  smallest,  it 
girts  seven  feet.  A  still  finer  specimen  stands  in  the  city  of  Lowell, 
and  this  at  four  feet  from  the  ground  girts  seven  feet  six  inches.  This 
is  the  tree  of  which  a  photograph  appears  in  Emerson's  Trees  and 
Shrubs  of  Massachusetts,  second  edition,  where  it  is  called  Celttt  crat* 
sifolia,  although  in  foliage  and  fruit  it  is  identical  with  the  form  of  C. 
occidentalis  common  in  the  Eastern  States. 

Botanical  Papers  in  Recent  Periodicals. — Bulietin  of  the 
Torrey  Botanical  Club,  May  and  June.  Notes  on  the  Botanical  Ge- 
ography of  Syria.  (An  interesting  account  of  the  seven  botanical  re- 
gions into  which  Syria  is  divided,  namely :  (1.)  The  dunes,  or  hills  of 
drifting  sand.  (2.)  The  littoral  plain.  (3.)  The  median  mountain  re- 
gion. (4.)  High  Lebanon  and  Hermon.  (5.)  The  high  lake-bed.  (6.) 
Valley  of  the  Jordan  and  the  Dead  Sea.  (7.)  The  desert.)  Mr.  Miller 
sends  notes  of  Suffolk  County  notes.     C.  F.  Austin,  New  Hepaticse. 

Botanical  Gazette.  Professor  Porter  gives  in  the  July  number  an  in« 
teresting  account  of  some  variations  in  mandrake,  or  may  apple,  Podnh 
phyllum  peltatuniy  and  Mr.  Shriver  has  a  few  notes  on  Nepeta  and 
Braba, 
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TrimenM  Journal  of  Boiany,  June.  W.  G.  Smith,  A  new  species  of 
Xerotus  X.  Mnn^nntuM,  J.  O.  Baker,  New  Ferns  from  the  Andes  of 
Quito.  A.  W.  Dennett,  Review  of  the  British  species  of  Foiygaia. 
£.  M.  Ilolineft,  The  Crjptogamic  Flora  of  Kent  Several  extracts  and 
vxcelltMit  abfttractfl,  together  with  a  notice  of  the  Botanical  Garden  at 
Co|K*nhagvn,  and  the  titles  of  articles  in  botanical  journals  dose  the 
uumlK*r. 

Fiora^  No.  IS.  Dr.  George  Winter,  Lichenological  notices  (oonUn- 
ue«l  in  No.  14).  F.  v.  TliUmen,  Notes  on  "^Mycotheca  Universalis." 
No.  14.  Kmil  (todlewski.  Is  the  product  of  assimilation  in  Blusaces 
(the  liaiiana  tribe)  oil  or  starch?  (Answer,  **  Everything  shows  that 
the  prcMluct  of  assimilation  in  the  species  of  Mttsa  and  Sirelittia  is  not 
oil.  as  HrioHi  states,  hut  starch,  jost  as  in  other  plants.")  Nylander. 
Achlitioim  to  European  Lichenographj  (continued  in  No.  15).  No.  15. 
M.  Ciando^r.  New  Roses  in  South  Eastern  France,  Friti  MUller,  a 
letter  from  Hrasil  (noticed  elsewhere). 

liotatn'iche  Zeitung^  No.  21.  G.  Kraus,  The  Occurrence  of  Inulin 
in  other  plaiitji  than  Compositse.  (The  writer  has  detected  Inulin  in  the 
alli<*4l  onlers  Campanulacese  and  Lobeliaceie  [which,  bj  the  way,  have 
lMH.*n  uiiite<l  as  tribes  under  one  onler  by  Bentham  and  Hooker],  in 
Gooflciiiacese  and  Stylidesp.)  No.  22.  Dr.  Brefeld,  On  the  Entomoph- 
thora*  <An  onler  of  Fungi)  and  their  allies  (continued  in  28).  No. 
23,  Dr.  G.  Haberiandt,  On  the  Origin  of  Chlorophyll  Granules  in  the 
Gemi- Leaves  oi  Phfueolui  vulparii.  No.  24,  conclusion  of  the  preced- 
ing article  by  IIal>erlandL  **  I  believe  that  I  have  now  shown  that  tru€ 
cliloro|ihyll  granules  can  arise,  as  v.  Mohl  pointed  out,  by  the  envelop- 
ing of  Rtarrh  granules  with  colored  protoplasma.*'  No.  25,  Professor 
Sclieiik,  On  the  Relations  of  Structure  of  Fossil  Plants.  Reports  of 
8ocietit'8. 

ZOdLOOY.^ 

TiiF.  Hranciiije  op  tup.  Embryo  Pipa.  —  In  Nature  for  April  5, 
1877,  i.H  an  intereHting  article,  author  not  stated,  upon  Tlie  Development 
of  Hatnu^hiuns  without  Metamorphosis.  On  page  4*J2  occurs  the  fol- 
lowing passage  :  ^The  young  of  Pipa  Americana  [the  Surinam  toadj 
comr  forth  from  the  eggs  laid  in  the  cells  on  their  mother's  back,  tailless 
and  perft'ctly  developer!.  In  them,  likewise,  no  one  has  yet  detected 
branchiae."  Two  points  here  made  are  not  in  accordance  with  the  ob- 
servations of  the  late  Prof.  Jeffries  Wyman,  as  recorded  in  the  American 
Journal  of  Science  and  Arts,  1854,  second  series,  vol.  xvii.  pp.  369-374. 

Wyinan  states  that  the  eggs  are  transferred  by  the  male  to  the  back 
of  the  female,  which  presents  **  a  unilbrm  surfisce  throughout ;  **  ^  their 
prosenco  excites  increased  activity  in  the  skin,  it  thickens,  and  b  grad- 
ually built  up  around  each  egg^  which  it  at  length  incloses  in  a  well-de- 
tined  pouch.'' 

1  Tbo  «le(>Artiiientt  of  Ornithology  sad  Mammalogy  ars  condncted  by  Dr.ELUOTT 
Co  tat.  U.  8.  A. 
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On  pages  870  and  371  he  figures  and  describes  the  earlier  embryos 
as  having  '^  three  branchial  appendages  on  each  side  of  the  head.  In  a 
later  stage  the  external  branchiae  had  disappeared,  bat  a  small  brauchial 
fissure  was  detected  on  each  side  of  the  neck,  and  within  this  on  each 
side  a  series  of  fringed  branchial  arches." 

Wyman's  figures  are  evidently  enlarged,  and  he  gives  no  measare- 
ments  of  the  embryos.  But  his  figures  and  descriptions  are  explicit, 
and  I  am  not  aware  that  any  statement  by  him  has  ever  been  foond 
to  be  incorrect. 

In  view,  however,  of  the  passage  above  quoted  from  Nature  I  have 
endeavored  to  obtain  confirmation  of  Wyman's  statement.  On  examin* 
ing  two  embryos  from  cells  upon  a  Pipa  presented  to  me  by  Dr.  J.  B.  S. 
Jackson,  I  found  them  very  ill  preserved.  They  measured  fourteen  mm. 
from  tip  to  tip,  and  I  could  find  no  trace  of  branchiae  internal  or  extemil. 
I  then  suggested  to  Dr.  Jackson  an  examination  of  some  better*pre- 
served  examples  in  the  Warren  Anatomical  Museum  of  the  Medical 
College  of  Harvard  University.  The  examination  was  made  by  Mr. 
C.  S.  Minot,  who  reports  as  follows :  — 

"  I  have  examined  two  eggs  from  the  back  of  the  Pipa,  and  found  the 
embryos  a  little  more  advanced  than  that  figured  by  Professor  Wyman ; 
they  are  between  twelve  and  thirteen  mm.  in  length.  The  gills  were 
partly  absorbed,  but  a  single  slit  with  the  gills  still  projecting  could  be 
readily  seen  on  each  side  at  the  back  of  the  head.  I  could  not  make 
a  more  detailed  examination,  as  the  eggs  were  not  well  enough  pre- 
served." 

We  may  conclude,  then,  pending  the  extended  examination  of  a  series 
of  perfectly  preserved  embryos,  that  the  Pipa  does  possess  external 
branchiae  at  a  certain  period  before  hatching.  —  Burt  G.  Wilder. 

Mammals  new  to  the  United  States  Fauna. — I  am  desired  bj 
Dr.  J.  C.  Merrill,  U.  S.  A.,  to  record  the  capture  by  him  at  Fort  Brown, 
Texas,  of  two  species  of  Mammals  not  previously  found  in  the  United 
States.  One  of  these  is  the  Felis  yaguarundi,  and  the  other  is  a  species 
of  Nasua, 

Felis  yaguarundi  was  introduced  into  our  fauna  in  1857,  by  Professor 
Baird,  in  his  Mammals  of  North  America,  his  material  coosbting  of  a 
skull  collected  by  Dr.  Berlandier  at  Matamoras,  Mexico.  It  was  then 
first  recognized  as  an  inhabitant  of  the  valley  of  the  Lower  Rio  Grande, 
but  it  is  only  now  actually  taken  in  United  States  territory.  It  is  de- 
scribed as  larger  than  the  common  house-cat,  and  more  elongated  in  all 
its  proportions,  with  the  tail  as  long  as  the  body  exclusive  of  the  head, 
and  the  prevailing  color  a  continuous  grizzled  brownish-gray  without  any 
spots.  An  extended  account  is  given  in  the  Mexican  Boundary  Report, 
vol.  ii.  pt.  ii.,  page  12  (1859).  The  skin  which  Dr.  Merrill  has  trans- 
mitted to  the  Smithsonian  was  obtained  from  a  Mexican  who  shot  the  ani- 
mal a  few  miles  from  Fort  Brown,  Texas.     "  Last  summer,"  writes  Dr. 
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BlerrilK  "^  while  duck  sbooting  at  a  lagoon  about  six  miles  from  the  fort, 
I  taw  one  of  ihete  cat*  come  out  of  tome  thick  chaparral  and  ran 
acn>Ks  an  op«'n  retaca«  within  teventy^flTe  yards  of  me.  The  long  tail 
ami  ^niy  color  were  distioctlj  aeen  and  unmiBtakable." 

The  «>ccurreuce  of  the  Natua  ia  particalarlj  intereAting,  as  it  ailds  not 
only  u  HiHM-ies  but  n  genus  and  fiunily  of  mammals  to  our  fauna.  Dr. 
Merrill  kept  the  ooati  some  time  in  confinement,  hut  finally  killed  it, 
and  transmitUHl  the  s|»ccimen  to  the  Smithsonian.  It  is  unfortunately 
not  iu  very  good  order,  haTing  been  attacked  by  insects,  but  will  answer 
for  identification.  It  is  probably  the  species  referred  to  on  page  22  of 
the  Mfxican  lioundary  Report  as  **  Nasma  /usca^'*  under  which  name 
the  Beriandier  MS.  speaks  of  a  ooati  as  common  in  Tamaulipas.  Dr. 
MtTrill  took  the  following  description  firom  the  llnng  animal :  — 

Fenutle,  Nuse  to  hase  of  CaiL  about  twenty-two  inches  ;  tail  vertebra, 
twenty  ;  tail  with  hairs,  twenty^one.  Greneral  color,  grayish  yellow,  the 
hairs  ii^^htcr  at  the  ends ;  shoulders  and  other  parts  yellowish-white ; 
tail  bruwniiih*yellow,  darker  towards  the  tip,  in  form  very  thick  at  the 
baM»  and  gradually  tapering ;  feet  black,  five-toed,  claws  long ;  ears  small 
and  rouinled ;  snout  long,  slender  and  fiexible,  extending  one  an<l  one 
half  inches  beyond  upper  incisors ;  top  of  head  yellowish ;  three  white 
Apou,  one  abovo,  another  beneath,  and  a  third  three  fourths  of  an  inch 
iHiliind.  the  eye  ;  terminal  inch  and  a  half  of  snout  with  whitish  hairs ; 
reAt  of  face  brownish ;  nose  black.  She  is  quite  tame,  is  a  great  mouser, 
and  makt^  a  very  amusing  pet."  —  Elliott  Cocks,  Washington,  D.  C 

SrONTANKOUS  ADAPTATION  OP  COLOK    IN    TIIK    LiKARD. The   lis* 

ards  are  of  great  beauty  and  variety  in  Florida,  and  are  generally  not 
easily  alarmed,  and  so  tame  as  to  afford  good  opportunity  for  observing 
their  characters  and  habits.  Their  having  the  capacity  of,  chameleon- 
like, chanpng  color,  has,  I  believe,  been  questioned.  Since  my  resi- 
dence* lifiH*,  I  have  had  ample  means  of  determining  the  point,  and  can 
poftiiiveiy  state  that  they  possess  the  power  to  which  I  have  reference  in 
a  remarkable  de^^ree ;  indeed  I  was  unprepared  for  the  extreme  devel- 
opment of  this  curious  gift,  which  they  spontaneously  exhibit  For  in- 
stance. I  have  seen  a  small  yellowish-brown  lizanl,  on  quitting  the 
ground,  instantly  assume  the  dull  gray  hue  of  the  weather-beaten  fence- 
rail  it  \i\u\vi\  ufNin  and  along.  Passing  under  some  olive-tinted  foliage, 
it  would  next  adopt  that  color,  to  be  succeeded  by  a  full  bright  green  of 
emerald-like  glow,  as  it  reacheil  and  rested  underneath  the  sprays  of 
grafts  and  other  leaves  of  corresponding  shade.  The  original  yellowish- 
brown  (*filor  would  again  be  assumed  on  the  lizard  reluming  to  the 
ground.  Kach  of  the  changes  mentioned  appeared  to  be  almost  instan- 
taneous, and  the  entire  series  could  not  have  occupied  much  more  than 
one  quarter  of  a  minute  of  time. 

At  Santa  Fe  Lake,  in  Alachua  County,  these  interesting  little  creat- 
ures are  uncommonly  abundant    They  frequently  enter  dwellings,  bask- 
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iDg  on  the  window-sill  or  gliding  like  a  sunbeatn  along  the  back  of  a 
chair ;  and  some  are  so  tame  that  they  permit  themselves  to  be  stroked 
with  a  straw.  —  Henrt  Gillman,  Waldo,  Florida. 

Supposed  Development  op  Pickerel  without  Fkcuhdultiok, — 
March  15,  1875.  The  boys  brought  in  some  brook  pickerel.  One  was 
swollen  with  spawn,  weight  of  fish  521  grains;  of  spawn  freed  fh>m 
membrane,  127  grains,  117  spawn  weighed  5  grains.  Therefore  whole 
number  about  2972. 

This  spawn  was  amber  colored,  and  the  eggs  were  in  general  translo- 
cent.  Occasionally  an  egg  could  be  seen  which  was  slightly  smaller 
than  the  rest,  and  clouded,  and  some  few  were  opaque.  These  eggs, 
thus  marked,  presented  different  appearances  under  the  microscope.  I 
havQ  mislaid  the  notes  and  drawings  that  I  took  at  the  time,  bat  can  fur- 
nish the  following  facts  from  memory.  The  clouded  eggs  showed  a  differ- 
ent development  from  the  others,  there  being  a  greater  difference  in  sise 
of  the  cells,  and  occasionally  the  cells  arranged  in  lines.  Some  of  the 
opaque  eggs  had  evidently  developed  in  the  line  of  the  fecundated  egg, 
as  the  cells  were  arranged  in  the  form  of  a  curled  fish,  the  line  of  the 
back  being  well  defined,  the  line  of  the  belly  and  sac  poorly  or  not  at  all 
defined,  while  there  was  a  concentration  of  cells  about  the  locality  of  the 
eye.  I  cannot  say  that  I  saw  a  young  fish,  for  I  did  not,  but  I  saw  what 
I  considered  sufficient  to  interpret  as  development  to  a  certain  degree, 
without  fecundation. 

I  was  so  much  surprised,  that  for  a  time  I  doubted  my  own  eyesight, 
and  called  my  brother  to  look.  He  saw  what  he  called  a  young  fish  in 
the  eggy  and  so  I  was  convinced,  but  I  had  not  the  courage  to  send  my 
observations  to  men  of  science. 

This  next  spring  I  will  try  and  procure  some  firesh  specimens,  and  if 
my  observations  can  be  verified,  as  I  doubt  not  but  that  they  can  be,  I 
will  send  them  to  you. 

I  should  not  consider  this  memorandum  worthy  of  being  forwarded  to 
you,  were  it  not  for  the  encouragement  of  your  letter,  and  I  am  fully 
as  aware  that  such  incompleteness  can  be  of  little  value  to  science.     Tet 
I  am  somewhat  familiar  with  the  microscope,  and  have  studied  the  ovary 
of  young  calves,  both  in  a  fresh  and  injected  state,  and  have  had  sufficient 
experience  to  eliminate  imagination  from  my  results,  and  recognize  fiusts. 
I  therefore  have  confidence  that  I  saw  what  I  have  so  imperfectly  out- 
lined, and  I  hesitate  to  ask  others  to  believe,  on  account  of  their  wonder- 
ful nature,  that  there  can  be  such  a  development  without  fecundation  in  a 
vertebrate.  —  £).  Lewis  Stukteyant,  South  Framingham,  Mass^  July 
8,  1877.     (Communicated  by  the  Smithsonian  Institution.) 


1877.J  Anthropologg.  495 

AHTHBOPOIiOaY. 

The  Claasipication  op  Stomk  IiirLKMKMTS.  —  The  kindly  criti- 
cism of  tny  4li*(K*ri|>Uous  of  the  Indian  relict  found  in  New  Jersey,  in  the 
Sinithioiiiaii  Annual  Ke|H>rt  for  1875,  by  O.  T.  M.,  wherein  he  remarks 
that  the  writer  lias  shown  too  great  a  fondness  for  classifying  the  Tariout 
furnis  met  with,  su||:gests  the  propriety  of  offering  a  few  remarks  on  the 
abiwlute  nea^Hsity  of  field-work,  in  correctly  pursuing  arehieolc^ical 
study,  at  the  same  time  without  intending  to  intimate  that  my  lenient 
critic  is  not  4x>mpetent  to  pass  judgment;  for  certainly  it  cannot  be  said 
of  the  SmtthM>uian  collections  which  he  has  studied  that  they  liave  been 
ignori^iitly  gathere<l,  but  archeological  specimens  of  themselves,  pur- 
chaser! (»f  di'ttlers  or  picked  up  by  others  than  students  of  the  subject^  are 
in  a  great  meaiiure  valueless  as  helps  to  unravel  any  ethnological  puasle. 
I  cannot  conceive  of  a  position  in  which  one  is  more  liable  to  fall  into 
errors  than  in  judging  of  the  uses  of  stone  implements  from  their  shapes 
only.  It  cannot,  in  hd,  be  shown  that  the  same  i»atteru  might  not  have 
had  a  far  different  use  on  the  Atlantic  coast  from  the  present  use  of  such 
a  form  in  the  far  WesL  The  ^  leaf-shaped  arrowheads  **  are  stated  to  be 
uiie<l  only  as  knives  in  Colorado  and  Utah,  but  were  doubtless  also  ar- 
ruwhcaAb  in  New  Jersey.  It  must  be  remembered,  too,  that  the  varieties 
of  stone  implements  are  by  no  means  endless,  liather  their  limited 
range  of  fornut  renders  it  obvious  that  the  surroundings  of  a  sea-coast 
tribe  ne(vs»itate  a  diff^ereut  use  for  many  of  the  simpler  sliapes  than 
that  of  Huch  triiies  as  occupied  a  mountainous  region.  The  varieties  of 
game,  tlie  purnuit  of  a  primitive  agriculture,  and  a  hill-tribe*s  general 
burrouudingii  suggest  at  once  uses  for  characteristic  forms  found  there 
that  would  not  be  true  of  like  forms  found  along  the  coast.  This  brings 
me  to  my  8ubje<*t  pro|>er,  which  is  to  insist  that  our  sa/esi  guide  in  study- 
ing the  relicji  of  a  locality  long  since  ^ieserted  by  its  aboriginal  occu- 
panto  ib  the  circumstances  surrounding  the  discovery  of  every  sfiecimen 
found.  To  accomplish  this  an  archaeologist  must  be  his  own  collector. 
Fully  con\inced  of  this,  I  liave  personally  gathered  several  thousands  of 
relics  from  a  tract  of  about  one  thousand  acres,  and  have  by  no  means 
exhausted  the  supply ;  and  this  laborious  field-work  resulted  in  the  con- 
viction that  biich  and  such  a  form  was  for  this  or  tliat  purpose,  as  a  rule. 
At  an  iiiuiiiration,  let  me  instance  those  long,  slender,  tapering  sfiears, 
which  I  have  culled  **  fihhing  s|>ears."  The  conclusion  that  they  were 
U!ie«l  solely  (?)  for  such  a  purpose  was  based  on  the  fact  that  they  are  es- 
sentially ((hat  In  in  this  locality)  a  **  water  find.**  From  the  Delaware 
Hiver,  and  cs|>ecially  from  the  deep  mud  of  Crosswick*s  Creek,  I  liave 
dn'dge<i  numlM;r!»  of  this  pattern ;  and  when  found  on  the  surface  I  be- 
lieve they  have  always  been  very  near  the  larger  creeks  and  the  river. 

This  association,  coupled  with  the  shape  of  the  specimens,  which  is 
one  admirably  adapted  to  spearing  fish,  I  submit,  quite  naturally  suggests 
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such  a  use  of  this  particular  variety ;  but  the  precise  range  of  use  of 
any  one  form  of  stone  implement  can  scarcely  be  brought  down  to  a 
mathematical  demonstration.  I  cannot  go  farther  into  detail,  bat  will 
add  that  as  in  the  case  of  fishing  spears,  so  with  many  other  fornu,  oi 
which,  perhaps,  I  have  spoken  too  confidently ;  but  I  still  sabmit  that 
the  field  rather  than  the  cabinet  is  the  proper  place  to  study  stone  im- 
plements. 

With  reference  to  the  division  of  the  Stone  age  in  New  Jersey  into  an 
older  and  a  later  stage,  I  will  but  say  that  what  I  deem  a  conclosive 
demonstration  of  the  correctness  of  this  opinion  will  shortly  be  published 
in  considerable  detail,  and  until  then  on  this  most  important  point  will 
gladly  "  rest  our  case."  —  Charles  C.  Abbott. 

Anthropological  News.  —  In  Nature  for  April  6,  1877,  is  a  loll 
report  of  a  lecture  delivered  at  the  Royal  Institution,  London,  by  Fran- 
cis Galton.  The  object  was  to  show  how  individuals  of  different  gen- 
erations resemble  each  other  so  closely,  while  individuals  do  not  neces- 
sarily tend  to  leave  their  like  behind  them,  especially  if  they  depart  from 
the  average ;  yet,  on  the  whole,  the  proportion  of  gradation  of  long  and 
short,  strong  and  feeble,  and  dark  and  pale  appears  to  be  constant.  The 
author  displays  his  accustomed  ingenuity  in  the  arrangement  of  his  illns- 
trative  diagrams. 

The  committees  on  the  '*  historical  exhibition  of  ancient  art  in  all 
countries,  and  of  the  ethnography  of  peoples  foreign  to  France,"  to  be 
opened  at  the  Universal  Exposition  at  Paris,  in  1878,80  far  as  appointed 
stand  as  follows:  Adrien  de  Longperier,  director;  Gustav  Schlom- 
berger,  general  secretary.  A  commission  of  admission  and  classifica- 
tion, divided  into  nine  sections,  is  charged  with  preparing  and  organizing 
the  exhibit.     The  following  gentlemen  will  preside  over  the  sections :  — 

1.  Primitive  art  and  antiquity  of  Gaul,  Alexander  Bertrand,  Jalei 
Desnoyers,  the  Marquis  of  Vibrayc,  Frederic  Moreau,  Dr.  Hamy. 

9.  Ethnography  of  peoples  outside  of  France,  Alphonse  Pinart,  J.  L. 
Gerome,  Albert  Goupil,  Dr.  Hamy,  Henri  de  Longperier. 

Mr.  D.  B.  Perry  contributes  to  the  Saline  (hurUif  Newt^  published  at 
Crete,  Nebraska,  an  interesting  letter  on  the  Pawnees,  correcting  some 
mistakes  made  in  Appleton's  Cyclopedia,  and  pays  a  handsome  tribute  to 
Mrs.  E.  G*.  Piatt,  who  spent  many  years  among  them.  It  is  to  be 
hoped  that  Mrs.  Piatt  will  give  some  permanency  to  her  knowledge  of 
this  rapidly  perishing  tribe. 

Volume  iii..  No.  1,  of  Prof.  F.  Y.  Hayden's  Bulletin  is  out,  and  oon- 
taius  the  following  papers  on  anthropological  matters  :  — 

I.  A  Calendar  of  the  Dakota  Nation,  by  Bvt  Lu-Col.  Garrick  Mai* 
lery,  U.  S.  A.,  with  a  plate. 

II.  Researches  in  the  Kjokkenmoddings  and  Graves  of  a  Former  Pop- 
ulation of  the  Coast  of  Oregon,  by  Paul  Schumacher.     Seven  plates. 

III.  Researches  in  the  Kjokkenmoddings  of  a  Former  Population  of 
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Santa  Barlmni  IsIaDd  and  the  Adjaeetit  MainUnd,  bj  Paul  Scfaumadier. 
Fourtc*<»n  i>lAtes. 

IV.  The  Twaim  Indians  of  the  Skokomish  Reservation,  bj  Rer.  M. 
EelU.     Thrf»e  plates. 

Tlio  Hmt  imper  is  a  very  ingenious  device  of  the  Dakotas  to  represent 
the  lemiiiij*  events  of  a  series  of  years  extending  from  1800-1871.  Of 
Mr.  Srhumacher'it  wonderful  discoveries  we  have  often  spoken  in  terms 
of  prai«4*.  Mr.  Eells*  paper  is  an  elaborate  set  of  answers  to  the  |iaai* 
phlft  of  din'Ctions  sent  to  collectors  for  the  Centennial  Exhibition. 

Dr.  Freiierick  I).  Lente«  of  Palatka,  Fla.,  contributes  to  the  Blarch  and 
April  niiniheni  of  the  Semi-TVopieal,  published  at  Jacksonville,  two  very 
iiiten*«itin^  |Mi|>erH  on  the  mounds  of  Florida.  The  doctor  deserves  great 
CHHlit  for  thiH  useful  ex|ienditure  of  his  own  leisure  and  for  the  advice 
conveyt-tl  in  his  papers  conoeniing  the  good  effect  ufmn  the  minds  and 
IkmIics  of  invalids,  to  be  realised  by  seeking  out-of-door  amusemeot  and 
occu|>ation. 

In  1^72  M.  KouinetsofT  was  sent  by  the  Rossian  government  through 
the  Lithuanian  provinces  to  study  their  ethnography.  The  result  of  his 
Ial)ors  occupies  four  volumes  and  a  chart.  The  Lithuanian  language 
haA  been  encroached  upon  by  the  Prussians  on  the  west,  the  Russians 
on  the  northeast,  an<l  by  the  Poles  on  the  south.  The  study  of  this 
ancient  branch  of  Aryan  speech  is  made  very  Interesting  by  the  theory 
of  Omalius,  published  in  18^,  that  the  Aryan  races  are  of  European 
and  not  of  Aniatic  origin. 

Dr.  .Fofte  Dionisio  Anchoreoa  sends  to  the  Smithsonian  Institution  a 
copy  of  hit  Gramatica  Qnechua,  o  del  Idioma  del  Imperio  de  los  Incas. 
Lima.     1^74. 

Profe^wir  Huxley,  in  hn  lecture  at  the  Kensington  Museum,  on  Sat- 
urday, l>ecemlier  16,  1876,  defined  the  boundaries  of  biology,  stating 
that  biolot^ists  surrendered  all  that  |>art  of  the  field  which  relates  espe- 
cially to  the  history  of  man  as  a  social  and  moral  Iwing.  Anthropology 
has  been  deflneil  as  the  **  biology  of  man  ;  **  but  the  restriction  of  the 
tenn  **  biological  anthrop6logy  "  to  the  application  of  Professor  Huxley's 
dcfiniti«>n  to  mankind  will  suit  the  meaning  given  to  this  term  by  M. 
Broca  in  hin  opening  Icctore  before  the  Institut  d'Anthropologie. 

Another  peri<Nlical,  just  started  in  Paris  by  MM.  H.  Gaidos  and  E. 
R4>Uan<l.  attests  the  growing  interest  In  anthropological  matters.  It  is 
calle<i  Mrhishif^  Revue  de  Mythologies  Liiieraiure  J^fpuiaire,  TradiHom^ 
et  Csages.  While  aiming  to  collect  the  myths  and  folk-lore  of  France 
in  {mrticular,  it  will  cover  the  whole  field  of  mythology  and  legend. 

The  K4;v.  Stephen  D.  Peet,  Ashtabula,  O.,  has  issued  a  circular  of  the 
Arclia*ological  Exchange  Club,  containing  the  conditions  of  membership. 
The  object  18  to  effect  an  exchange  of  fugitive  publications  on  archeol- 
ogy. We  hail  with  especial  commendation  this  effort  to  make  our 
scatteretl  archs^ogists  better  aequainted. 

VOL.  xi.->ao.  8.  IS 
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In  the  Bulhtin  de  la  Sociite  (TAfithropologie,  1876,  M.  Bertillon  con- 
tributes a  paper  on  the  inflaence  of  primogeniture  on  sexuality.     The 
annual  births  in  France  are,  in  wedlock,  105  males  to  100  females,  live- 
born;  dead-born,  137-100;  all   births,  106.6:    100.     The  illegiUmate 
births  reduce  the  ratio  to  103.1 :  100.     In  Austria  the  births  are  106: 
JOO;  first-borns   110.3:    100;  puines,   105.2:  100.     Illegitimate  first- 
borns, 103.6:  100;  illegitimate  puioes,  105.8:  100.    In  the  capital  cities 
the  first-borus  were  114.4:  100;  puines,  106:  100.     Illegitimate  first- 
borns, 102.1:  100;  illegitimate  puines,  106.6:  100.     The  subject  was 
ably  discussed  by  Lagneau  and  others,  and  was  reverted  to  in  a  subse- 
quent meeting.     In  the  same  journal,  page  25,  Dr.  Paul  Topinard  dis- 
cusses the  ''  parietal  angle  "  of  M.   £>e  Quatrefages.     Blumenbach,  in 
1775,  arranged  skulls  in  a  line  on  the  fioor,  and  observed  them  from 
above,  on  the  norma  verticalii.    Viewed  in  this  way  the  zygomatic  arches 
are   more  or  less   prominent,  giving  rise  to  the  terms  cryptoxygoiB 
(white  races)  and   phaenozygous  (yellow  races).     Prichard,   iu   1813, 
added  the  profile  and  face  view,  norma  parietaiu  and  norma  JrontaUt, 
Owen  introduced  the  study  of  the  base,  norma  bcucUis.     Pricfaard  in 
directing  his  attention  to  the  front  view  of  the  skull,  enunciated  his 
celebrated  form  called  ogival.     To  verify  his  experiment,  De  Quatre- 
fages invented  his  parietal  goniometer,  exhibited  before  the  Academie 
des  Sciences  in  1858,  and  at  the  French  Association  in  1872.     The  pa- 
rietal angle  is  formed  by  two  lines  tangent  to  the  most  salient  points  of 
the  zygomatic  arches  and  to  the  coronal  suture.     When  the  lines  meet 
above,  the  angle  is  positive ;  when  they  meet  below,  the  angle  is  nega- 
tive.   The  positive  angle  is  most  marked  iu  the  yellow  races ;  the  negative 
in  the  foetus,  and  in  some  European  adults. 

In  the  third  number  of  the  Bulletin  de  la  Societe  d^ Anthropologies  M. 
De  Mortillet  has  a  paper  on  France  iu  prehistoric  times.  It  was  read 
on  the  occasion  of  presenting  to  the  society  his  chart  on  prehistoric 
France,  prepared  for  Nouvelle  Greographie  Universelle  of  Elis^e  Reclos. 
Tables  are  given  containing  the  number  of  localities  in  every  district  of 
the  country.  Something  of  the  kind  might  be  attempted  in  our  own 
land.  In  the  same  journal  are  the  following  communications :  Deconverte 
de  gisements  neolithique  [i  Moret  (Seine-et-Mame).  Sepulture  k  crema- 
tion, trc^panation  chirurgicale,  et  trepanation  posthume,  by  M.  Choqn^ 
Etude  sur  une  serie  de  crdnes  recueillis  dans  le  departement  du  Puy-de- 
Dome,  by  M.  Boyer.  Quelques  observations  anthropologique  sur  le 
ddpartement  du  Puy-de-Dome,  by  M.  A.  Rouyon.  Sui*  les  peuples  de 
TAfrique  Australe.  Sur  la  langue  et  les  traditions  des  Buschmans,  by 
P.  de  Jouven9al.  Sur  deux  scries  de  cranes  provenant  d*anciennes 
sepultures  indiennes  des  environs  de  Bogota,  by  M.  P.  Broca. 

The  want  of  space  prevents  more  than  a  mere  reference  to  the  follow- 
ing papers  and  works :  N.  B.  Denny,  The  Folk  Lore  of  China,  8vo, 
London.     E.  A.  Freeman,  Race  and  Language ;   Contemp,  -fter.,  Maidi. 
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AIlxTt  S.  Gat'cliett,  Remarki  upon  the  Toiikmwa  Langoiiges,  read  before 
the  Am.  Phil.  Six\  November  17, 1876.    Intonio  Agli  Scavi  Archeologiei 
futti  <l:il  Si^.  A.  Anioaldi.  veil  presso  Bologna,  Onservazioni  del  Conta 
St'iiaioro  G.  Gozzaiiini:  Bologna,  1877.     Albiu  Kohu,  Die  Bienenkorb- 
j^nilHT   U'i  Wrobelwo,  Posen  ;   Archiv   is.,  4,  1877.      A.  Eirker,  8ar 
StutiHtik   dvr   Kor|)ergroue    im    GrosHherzogthum    liadon ;    lb.     Von 
Dofir,  Von  wo  das  Zinn  za  den   ganz  alien  Hronzen   gekommcn  sein 
inii;;?     lb.     P.  Cuzalirt  de  Fondouce,  The  Palafittes  of  I^ibach  l^Ioor; 
MiUeriaux^  2,  1877.     C  Kugi^lhardt,  Influence  of  ClanKio  Industry  and 
Civilizution  upon  thoM  of  the  North  during  Ancient  Timen;  Ih.     M. 
Moura.  Thti  Age  of  Stone  in  Indo-China;  lb.     J.  WalhouRe,  On  Non 
Si-piilrhrul   Monumentji;    I^ndon  Antb.  Inst.,  February    27th.      liev. 
TlioniaM  Puwrll,  F.  L.  S.,  On  the  Nature  and  l-tte  of  the  Vegetable  Poi- 
huum  (Muiilove^l  by  tlm  Natives  of  the  Samoan  Islands  ;  I^ndou  Liiiniean 
SiK'U'ty  March  liith.     Ilcv.  A.  C  Cleary,  The  Problom  of  Language; 
Vict4»ria  luhlituti*.  March  PJth.     Dr.  Crockley  Clapham,  Brain  Weight  of 
the  Chiuette  and  Pelew  Islandeni ;  London  Anth.  Inst.,  March  29th.    £. 
H.  Tylor,  liovicw  of  S|>encer*s  Principles  of  Psychology  ;  Afind^  April. 
J.  P.  MaliutTcy,  Moslem  Excavations ;   Contemp,   Rev,^  April.    Sir.  J. 
LublKK*k.  Our  Ancient  MonumenU ;  Nineteenth   Century^  April.     The 
liiitionalo  uf  Mythology,    OornhiU  Mag.^A\^TT\,     Die  Volker  Uusslands; 
Pftrrmanni  Mitthtilj  I.,  1877   (good).    William  Te;;g,  Meetings   and 
(rrt*i.*tiiig^:  the  Salutations,  Observances,  and  Courtesies  of  all  Nations; 
London,  Tc*gg  <k  Co.  — Otis  T.  Mason. 

Note.     Wc  »hall  be  glad  to  rective  the  titles  of  papers  read  before  Mricntific  bodies, 
or  published  in  the  joanials  of  our  country.  — O.  T.  Masom,  Watthin^ton,  D.  C. 

QEOLOGY  AND  PALJEONTOLOQY. 

Influknce  or  Geological  Changes  on  the  KARTirs  Axis  of 
Rotation.  —  Mr.  (leorge  11.  Darwin  has  presented  a  |Hiper  on  this 
subject  to  the  Ri>yal  Society.  He  concludes  that  if  the  earth  be  quite 
rigitl,  no  redistribution  of  matter  in  new  continents  could  ever  cause  the 
deviatii)n  of  the  pole  from  its  primitive  position  to  exceed  the  limit  of 
about  \V~.  Hut  if  the  view,  that  the  earth  readjusts  it«elf  periodicaUj 
to  a  new  form  of  equilibrium,  is  correct,  then  there  is  a  possibility  of  a 
cumulative  effect;  and  the  pole  may  have  wandered  some  lU^  or  15^ 
from  its  primitive  |M>sition,  or  have  made  a  smaller  excursion,  and  re- 
turne«l  to  near  its  old  place,  ^o  such  cumtdation  is  |>06sible,  however, 
with  rcsi>ect  to  the  obIi<|uity  of  the  ecliptic.  It  is  suggested  that  pos- 
bibly  the  glacial  perioil  may  not  have  been  really  one  of  great  cold,  bat 
that  Europe  and  North  America  may  have  been  then  in  a  much  higher 
latitude,  and  that  on  the  pole  retreating  they  were  brought  back  again 
to  the  warmth.  There  seem  to  be,  however,  certain  geological  objec- 
tions to  this  view. 
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O.  C.  Mareli  coDtribiit«s  to  the  Jul;  number  of  the  American  Jonmal  of 
Science  ami  Am,  the  reiaJu  of  hw  Btudiea  of  the  CoryphodotaiJ^,  m 
Eunily  comprising  the  oldest  knovn  tertiary  mammftl*,  the  fossO  bonea 
coining  from  the  base  of  the  Eocene  fonnstion  of  Dtab»  TTyoming,  ud 
New  Slexico.  Omyphodon  vas  an  Ungulate  and  amoDg  llie  iDMnmdi 
Uflociated  with  it  were  "the  equine  Eohipput,  and  the  auillioe  H^ 
kyut,  showing  cleariy  that  we  must  look  to  CretaceooB  strata  M  least  tar 
the  parent  form  of  the  Ungulates."  The  paper  is  accompanied  by  6g- 
ares  of  the  skull  of  Coryphodon,  and  the  feet  bones  of  Cbryphodtm  and 
Dinoeerat. 


(Fia.  a.)    RRSTOtUTION  OF  HESFERORNIE  BFOALIB  HiMi  (tbcnt  on*  Mnth  iwibmI  ria). 

The  n<^compnnying  illustration  is  a  restoration  of  JTetperornit  regali$, 
about  one  tenth  of  the  natiir^  size.  It  is  a  cretaceous  bird  with  teeth, 
and  Professor  Marsh  on  fresh  examination  finds  some  addiUonal  durao- 
tcrs  of  importance  of  the  order  Odtmtomilhei,  of  which  it  is  a  type.  He 
also  describes  a  new  species  of  small  swimming  bird,  which  comes  from 
the  same  geological  liorison  (cretaceous)  and  has  been  called  by  hin 
Baplomii  advtnus.  An  esonnoua  Dinosaur  {Tifanottmnu  motKamu) 
is  also  described  as  new  from  the  cretaceous  deposits  of  Colorado. 
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On  the  Classificatiost  op  the  Reoiht  amd  Fossil  Fishes. — 
Pn>ft*Mor  Co|>e  has  receutlj  reviewed  the  stnictare  of  the  foMii  fishes, 
and  proposed  a  niimlier  of  ne<*«<«sarj  modifications  of  the  system  as  left 
bv  A'nuKiz  Id  the  Pois$oH$  FouiUi.  He  has  confirmed  the  views  of 
variourt  naturalists,  that  the  class  or  sub-class  Ganoid^a  of  that  author  oon- 
RisU  of  heterogeneous  materials,  which  must  be  distributed  in  a  number 
of  sub-classes.  He  recognises  four  sub-classes  of  Pisces :  namely,  the 
Ifolocephali\  the  Dipnoi^  the  Seiaehii^  and  the  Jfyapmmata,  Tlie  lasl 
named  is  proposed  for  that  natural  assemblage  which  possess  a  hjo-man- 
dibular  bone  articulated  with  the  cranium,  a  maxillary  arch,  and  no 
nioiliuti  axis  of  the  basal  portion  of  eitlier  pectoral  or  ventral  fins.  Un- 
der thJH  group  he  arranges  three  tribes,  namely,  the  Crossopierygia  (or 
GtiHoidea)y  the  Chondrosfet\  and  the  AdimspUri  ;  the  last  made  up  of  the 
Teleottfi  of  Miiller,  and  a  few  recent,  and  many  extinct  fishes  referred 
by  Agassis  and  Muller  to  the  ''  GanoideL"  Professor  Cope  shows  that 
Huxley's  **Kuborder  Crossopttrygim^*  is  also  a  heterogeneous  assem- 
blage, many  of  the  forms  referred  to  it  belonging  to  the  Dipnoi^  while 
otherH  are  true  Ifyopomata, 

Tli«»  foiisil  fisheM  referred  to  the  AetinopUn  were  found  to  be  most 
nearly  related  to  the  order  Isotpamdyli ;  none  of  tbem  presenting  near 
ulliniiies  to  Lepidosteus^  so  fiu*  as  discoverable.  An  exception  to  this 
statement,  is  the  genus  DorypieruSj  which  was  regarded  as  typical  of  a 
new  onler  presenting  some  relationship  to  Acanthopter}*giaii  orders. 
The  order  was  named  the  Docoptsn,  The  fossil  families  referred  to  the 
liospondylij  are  the  Sauropsidm  (Sauroidei  Agass.  pL),  Lepidoiidm 
( Lepidoides  Agass.  pt.),  Pycnodantida  (Pjfaiodoutes  Agoss.  pt),  and 
Duptdiida  (Lepidoides  Agass.  pt.) 

MICROSCOPY. 

The  New  Model  Illuminatiko  Adjustment.  —  The  plan  of 
mounting  the  diaphragm,  substage,  and  mirror  upon  a  bar  so  hinged 
that  they  shall  all  swing  concentrically  around  the  object,  now  success- 
fully and  extensively  carried  oat  by  both  Zentmayer  and  Gundlach,  has 
given  rifie  to  an  unusually  interesting  question  of  priority.  The  fiu;t 
tliat  the  I^)ohcster  stands  at  the  Centennial  Exhibition,  at  the  time  of  its 
o[>eiiing,  had  tlie  mirror  sCem  hinged  slightly  below  the  plane  of  the  object, 
has  been  not  unreasonably,  though  incorrectly,  understood  by  some  writ- 
ers to  indicate  tlmt  there  was  at  that  time  no  intention  to  secure  fully 
the  arlvantages  of  the  concentric  swing.  Mr.  Gundlach,  however,  makes 
a  fully  conclusive  explanation  of  the  apparent  discrepancy.  As  there  is 
no  doubt  that  Mr.  Zentmayer  had  then  completed  and  made  public  his 
invention,  it  cannot  be  doubted  that  both  parties  fully  matured  the  plan 
iiide[>endently. 

So  simple  a  device  could  hardly  have  escaped  the  efforu  of  previous 
workers.     It  was  foreshadowed  in  the  semi-cylinder  of  Mr.  Tolles,  with 
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its  concentrically  swinging  shutter,  and  in  the  radial  arm  he  has  talked 
about  for  years  in  connection  with  the  aperture  question,  and  he  e^en 
made,  two  years  ago,  for  Dr.  G.  Bacon,  of  Boston,  a  stand  with  an 
^  accessory  carrier  "  swinging  in  this  manner,  but  it  does  not  seem  to 
have  been  so  formally  published  as  to  be  available  to  the  world  or  to 
constitute  a  claim  to  priority.     In  1873  Mr.  W.-  H.  Bolloch,  of  Chicago, 
an  optician  who  has  made  many  excellent  stands,  constructed  a  large 
stand  with  the  substage  traversing  around  a  point  one  tenth  of  an  inch 
above  the  stage  (to  allow  for  thickness  of  object  slide),  but  he  did  not 
combine  the  mirror  bar  with  it,  and  does  not  now  prefer  to  do  sa 
Although  his  model  lacked  the  completeness,  simplicity,  and  facility  of 
management  of  the  latest  forms,  he  came  very  near  accomplishing  the 
result  which  has  since  been  attained,  and  contributed  an  important  step 
in  the  progress  toward  that  end.     He  also  made,  as  early  as  1870,  a  mir- 
ror bar  to  swing  al>ove  the  stage  for  using  the  mirror  (without  detach- 
ing it)  for  opaque  illumination,  and  an  identical  device  was  employed 
by  Spencer  about  the  same  time.^      Similar  arrangements  haye  been 
used  by  others,  to  say  nothing  of  the  common  expedient  of  mounting 
objectives  or  other  illuminating  contrivances  on  a  swinging  arm  on  the 
stand  or  on  a  separate  base  for  oblique  illumination  at  various  angles 
which  have  been  employed  by  the  writer  and  nearly  everybody  elie 
interestefl,  ever  since  the  subject  of  oblique  illumination  became  promi- 
nent.    It  is,  however,  true  that  such  an  adjustment  never  came  into 
general  use  as  a  regular  part  of  the  stand,  and  it  is  nearly  equally  certain 
that  it  is  now  so  established  as  an  important  and  permanent  improve- 
ment.' 
The  following  is  Mr.  Gundlach^s  account  of  his  invention  :  — ^ 
"  The  construction  of  a  stand  with  my  now  well-known  fine  adjust- 
ment, a  modification  of  the  glass  stages  used  by  many  opticians,  and 
finally  the  hanginir  of  the  mirror  and  other  illuminating  apparatus  in  the 
plane  of  the  object,  which  had  been  already  planned  and  announced 
before  the  close  of  the  year  1 875,  was  begun  about  the  end  of  January, 
1870,  in  the  factory  of  the  Bausch  &  Lomb  Optical  Company,  after  my 
arrangements  with  that  company  had  been  effected.     In  the  construction 
of  that  stand  I  had  in  view  the  employment  of  a  solid  glass  stage  (not 
open  in   the  centre),  expecting  to  gain   thereby  the  advantage  of  very 
oblique  illumination,  in  consequence  of  the  refraction  of  the  surfaces. 

"  In  order  to  obtain  practically  the  optical  object  I  had  in  view  in 
placing  the  centre  of  rotation  of  the  illuminating  apparatus  in  the  plane 
of  the  object,  I  had  to  take  this  refracting  power  of  the  solid  glass  stage 
into  consideration,  and  consequently  had  to  place  the  central  point  of 

1  Sec  Table  of  American  Students*  Microscopes,  bj  R.  H.  Ward,  M.  D.,  in  ilie 
Naturalist  for  June,  1872. 

3  The  substance  of  this  note  was  given  in  Dr.  R.  H.  Ward's  address  as  chairmaB 
of  the  microscopical  sub-section  of  the  American  Association  for  the  AdTanoement 
X  the  Buffalo  meeting  last  August. 
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rotation  as  much  under  the  actum]  (mathenuUicd)  plane  of  the  object,  at 
th«*  f^IaKH  Ktnitum  of  the  stage  would  haTe  lifted  the  ray. 

'*  (.onvin<*e<l,  however,  bj  the  criticttm  of  competent  judges,  and  bj 
my  (»wn  ohsiTvations,  that  the  solid  glass  stage  (without  central  opening) 
oflferetl  optical  disadvantages  which  neutralized  to  a  great  extent  the 
lieneiiui  that  could  be  derived  from  it,  I  subsequently  abandoned  glass 
8tag(*ii  of  that  construction,  not,  however,  before  a  number  of  stands  had 
been  either  constructed  or  were  in  the  course  of  construction,  arranged 
in  regard  to  the  hinging  point  of  the  illuminating  apftaratus  in  such  a 
manner  as  U)  suit  a  solid  glass  stage.  The  point  selected  by  nie  for  the 
ctnitre  of  rotation  of  the  illuminating  apparatus  in  tliese  stands  would 
have*  Imhmi  optically  the  correct  one,  if  a  solid  glass  stage  of  my  construc- 
tion hail  liei'n  employed. 

**  The  stands  whose  ooustrnction  was  complete  at  thia  time,  and  those 
in  |>rocefts  of  ivnstruction,  were  not  altered,  firstly,  because  it  would  have 
involvcMl  coniiidcrable  expense  to  do  so,  secondly,  because  I  deemed  the 
deviation  from  the  actual  plane  of  the  object  so  slight  as  to  be  of  very 
little  confte<|ueuce,  especially  aa  the  actual  and  mathematically  correct 
plane  of  the  object  is  variable,  owing  to  variations  in  thickness  of  the 
glass  slides,  an<l  therefore  practically  unattainable  for  the  centre  of  rota- 
tion, unle^rt  said  centre  can  be  maile  adjustable  to  iL 

''  Of  these  stands  so  made  and  lefl  unaltered  one  was  sent,  with  other 
microM:<»l>e  btands  of  our  make,  to  the  Philadelphia  exhibition,  and  was 
there  at  the  o|iening  of  the  same,  and  the  examination  of  this  stand  may 
have  given  rise  to  the  impression  that  I  intended  to  place  the  centre  of 
rotation  of  the  illuminating  apparatus  lower  than  the  plane  of  the  ob- 
ject. The  other  stands,  constructed  with  a  view  of  using  tlie  glass  stage 
with  central  opening,  and  having  the  swinging  mirror  bar  hinged  slightly 
alK>ve  the  upfier  surface  of  the  glass  stage,  were  unfortunately  not  quite 
finishe^l  at  the  time  the  exhibition  opened. 

'*  Other  stands  were  then  in  process  of  construction,  arranged  to  meet 
the  alU're<l  circumsUncea,  and  were  afterwards  exhibiteii  at  the  Centen- 
nial Exhibition  in  Philadelphia,  all  of  them  conceived  by  me,  and  exe- 
cuted under  my  superintendence,  before  I  had  seen  or  heard  of  Mr. 
Zentmaver*s  efforts  in  the  same  direction." 

« 

iSpf.nckkV  ObJECTiVEa.  —  These  celebrated  lenses  are  now  made  by 
(liarlc5  A.  S|)oncer  and  Sons,  at  Geneva,  N.  Y^  and  sold  by  6.  S. 
Wool  man,  of  New  York.  In  addition  to  the  usual  first  class  series, 
and  low  an^le  series,  there  is  an  entirely  new  set  called  the  students* 
scries,  of  f»till  nmaller  angle  and  very  low  price. 

ExriiAirr,F.9.  —  Shell-sand  from  the  Bermuda  Islands,  for  any  really 
valuable  material ;  or  selected  shells  from  the  same  for  mountings,  of 
special  interesL     C.  C.  Mbreimait,  Rochester,  N.  Y. 
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SCIENTIFIC  NEWS. 

—  A  party  consisting  of  Dr.  Joseph  D.  Hooker,  K.  C.  B.,  Keeper  of 
Kew  Botanical  Gardens,  Gen.  Strachej  of  India,  Prof.  Asa  Gray  and 
Prof.  Joseph  Leidy,  have,  as  guests  of  the  U.  S.  Geological  Survey  of 
the  Territories^  accompanied  Prof.  F.  V.  Hayden  to  Colorado,  and  will 
visit  Utah  and  the  Pacific  Coast. 

—  The  army  officers  at  Fort  Walla  Walla,  Washington  Territory,  hare 
organized  the  Walla  Walla  Association  for  the  Advancement  of  SoLenoe, 
Surgeon  George  M.  Sternberg,  U.  S.  A.,  being  the  first  president.  Tlni 
is  a  new  step  for  the  military  to  take,  and  one  in  a  good  direction.  We 
wish  the  new  society  all  usefulness  and  success. 

—  Dr.  Philip  Pearsall  Carpenter  died  on  the  24th  of  May  at  his 
residence  in  Montreal,  Canltda,  of  typhoid  fever,  at  the  age  of  fifty- 
seven,  lie  was  bom  at  Bristol  in  England,  into  the  fiimily  of  the  well- 
known  Dr.  Lant  Carpenter,  among  whose  eminent  children.  Dr.  W.  B. 
Carpenter,  Miss  Mary  Carpenter,  and  the  subject  of  this  notice,  are  beit 
known.  Dr.  P.  P.  Carpenter  was  educated  as  a  clergyman,  and  may  be 
said  to  have  never  left  off  the  clerical  mantle,  so  far  as  a  continuance  of 
earnest  labors  in  all  matters  of  moral  and  sanitary  reform  may  be  con- 
cerned. There  can  be  no  doubt  that  his  unceasing  and  enthusiastic 
work  in  this  direction  curtailed  his  opportunities  for  scientific  study  and 
indirectly  brought  about  his  premature  death. 

As  a  student  of  nature  Dr.  Carpenter's  attention  was  chiefly  directed 
to  the  mollusca,  and  especially  to  those  of  the  west  coast  of  America. 
The  systematic  study  of  this  fauna  was  begun  by  him,  and  his  work 
has  rendered  it  practicable  for  others  to  follow  him 'with  a  vast  decrease 
of  labor  and  bibliographical  research.  Thorough,  careful,  conscientious, 
frank,  his  reports  and  papers  on  this  fauna  will  ever  remain  as  his  best 
monument 

He  also  gave  particular  attention  to  the  Pandoridie,  Geecidmj  and 
Ghitanidce^  each  of  which  groups  he  monographed  in  a  thorough  manner. 
The  last  mentioned  work  is  yet  unprinted,  but  is  believed  to  be  in  a  condi- 
tion so  complete  as  to  leave  little  doubt  that  it  will  be  published,  n 
originally  announced,  by  the  Smithsonian  Institution.  It  is  a  very  re- 
markable monograph,  and  the  first  successful  attempt  to  illuminate  the 
darkness  which  has  obscured  the  group  of  Chitonida,  Malacologists  are 
to  be  congratulated  that  this,  the  author's  last,  and  in  many  respects 
most  valuable  effort,  is  not  to  be  lost.  Personally,  he  worked  for  right- 
eousness in  all  his  doings ;  no  one  could  know  without  respecting  the 
man,  though  his  fiery  enthusiasm  was  not  always  appreciated  or  under- 
stood. And  beneath  a  thoroughly  English  bluntness  of  character  lay 
an  almost  womanly  tenderness  for  sorrow,  ignorance,  or  need,  in  others. 
He  married,  in  18 GO,  Miss  Minna  Meyer  of  Hamburg,  a  lady  who  has 
proved  a  helpmeet  in  all  the  work  of  his  life,  and  who  survives  him. 
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Ylii  left  no  children  and  for  the  greater  portion  of  hit  life  was  in  very 
modcTatu  circumttanoet.  —  W.  11.  Dall. 

—  Cul.  Kzekiel  Jewett  of  Utica*  New  York«  died  at  SanU  Barbara, 
California,  on  the  eighteentli  of  Maj,of  pneumonia,  at  the  age  of  noarij 
ninety  yuarg.  A  H«ld  naturalift  rather  than  an  author,  as  hit  martial 
career  ueccMiitated,  Colonel  Jewett  was  beat  known  to  those  who  haTe 
enjoyed  bin  MKiety  in  camp  or  on  a  collecting  tour.  A  man  of  leonine 
bearing,  tall  and  soldierly  aspect,  of  brilliant  conversational  powers  and 
frank  ancl  generous  disposition  ;  he  combined  with  Uiese  a  great  amount 
of  practical  knowledge  in  some  branches  of  science.  Few  were  more 
conversant,  at  one  time,  with  the  fossils  of  Kew  York,  and  he  was  thor. 
oughly  familiar  with  the  marine  mollusca  of  North  America  up  to  a 
pretty  recent  date.  He  was  for  many  years  curator  of  the  New  York 
State  Cabinet  of  Natural  History,  and  held  other  offices  of  trust.  In 
literature  ho  will  be  chiefly  recalled  by  the  references  to  collections  of 
his  making  on  which  numerous  papers  by  naturalists  have  been  based. 
Personally  he  was  a  man  whom  to  know  was  to  honor  and  love,  and  he 
formed  one  of  the  last  links  between  the  laborers  for  science  of  his  own 
and  the  present  generation,  a  periotl  covering  more  than  half  a  century. 
—  W.  H.  Dall. 

—  In  a  circular  issued  from  the  Surgeon-General's  office  Dr.  Elliott 
Cones,  r.  S.  A.,  asks  the  medical  officers  of  the  army,  and  others  inter- 
este<l,  to  coi>|ierate  with  him  in  the  preparation  of  a  work  to  be  entitled 
History  of  North  American  Mammals,  to  be  published  by  the  govern* 
menu  Dr.  C^tues  dcMires  information  regarding  the  geographical  distri- 
bution of  our  mammals ;  to  this  end  it  is  desirable  that  lists  should  be 
prepared  of  the  various  species  found  in  any  given  locality,  with  notes 
on  their  relative  abundance  or  scarcity,  times  of  appearance  and  disap- 
pearance, the  nature  of  their  customary  resorts,  etc  The  hal>its  of  many 
of  the  smnUer^  insigniflcant,  or  obHCure  species  are  almost  entirely  un- 
known. Full  and  accurate  information  respecting  the  liabits  of  the  nu- 
merous s|>ecies  of  hares,  squirrels,  shrews,  moles,  mice,  rats,  bats,  wea- 
sels, gophers,  etc,  is  particularly  desired.  The  bats  offer  a  peculiarly 
inviting  an^l  little-explored  field  of  research.  Among  points  to  which 
attention  may  be  directed,  in  any  case,  are  the  following :  — 

Date  and  duration  of  the  ruL  Period  of  gestation.  Usual  time  of 
reproduction.  Number  of  young  produced.  Duration  of  lactation.  Care 
of  the  young,  by  one  or  both  parents.  State  of  monogamy  or  [lolygamy. 
Times  of  disappearance  and  reappearance  of  such  animals  as  are  mi- 
gratory, and  of  such  as  hibernate  Completeness  or  interruption  of 
torpidity.  Times  of  changing  pelage,  of  acquiring,  shedding,  and  re- 
newing horns.  Habits  connected  with  these  processes.  Habiu  peculiar 
tf>  the  bn*e<ling  and  rutting  seasons.  Construction  of  nests,  burrows,  or 
other  artificial  retreats:  Natural  resorts  at  different  seasons.  Nature 
of  food  at  various  seasons ;  mode  of  procuring  it;  laying  up  of  supplies ; 
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chicken «i,  i  >re^on  groufte,  Oregon  pheasanU,  and  tn  elk  for  the  lame 
destination.  Mr.  lliomM  Russell,  President  of  the  New  Zealand  Bank, 
makeK  a  prenent  of  these  animals  to  the  Auckland  AcclimatiEation 
Society. 

—  AlxMit  four  miles  from  San  Buenaventura,  California,  on  the  river 
of  that  name,  iit  a  grai>e-vine  of  the  Mission  variety,  the  stem  of  which 
measiirt*)!  fort?  inches  in  circumference.     It  covers  an  area  of  about 

w 

eiju;hty  feet  in  diameter.  This  vine  yields  about  one  thousand  pounds  of 
grafiCH  annually.  The  clusters  of  fruit  will  measure  fW>m  twelve  to 
sixte^'n  inched  in  length,  and  average  three  and  a  half  pounds.  It  is  on 
the  ranch  of  Don  Jo»c  Moraga,  and  was  planted  by  that  gentleman  seven- 
tt*eu   Vfars  ago. 

^  A  Natural  Ilintory  l^view,  to  be  called  Termesretrajzi  FUretek 
(Naturhihtorische  IleAe),  to  be  edited  in  German,  was  issued  from  the 
National  Mti>k'um  of  Hnda-Pesth,  Hungary,  about  January  1,  1877.  It 
contain 4  pa|N'rM  on  Zoi>logy,  liotany.  Mineralogy,  and  Geology.  Arti- 
cl«*A  may  Ik*  printc*d  in  various  languages,  but  extracts  literally  translated 
will  he  ;:iven  in  the  Hungarian  text.  It  will  be  devoted  wholly  to  Hun- 
garian matters. 

—  A  circular  was  iK!iue<l  December  30,  1876,  by  the  National  Society 
of  Natural  Sciences  of  Cherbourg,  France,  announcing  the  twenty-fiAh 
anniver^^ary  of  \in  foundation,  and  expressing  great  gratitude  to  the 
learned  M>cietio9  and  its  corresponding  members  for  numerous  congratu- 
latory lett«'n»  on  their  jubilee,  which  it  regards  as  precious  testimonials 
of  e>te«*ni. 

—  Thf  following  facts  1  leanie<l  from  Dr.  Clark  Nettleton,  who  now 
n»:«iilfs  in  Kacin<*.     It  is  too  good  a  story  to  Ih)  lost :  — 

(>nt«  nioriiin;;  in  the  latter  |mrt  of  February,  1832,  the  IT.  S.  schooner 
Shark.  Lirutenant  Pierce  commander,  having  Audubon  and  fmrty  on 
1>oanl,  aiH'horfil  in  (\»t«'- Blanche  Bay,  at  the  mouth  of  liayou  Salie, 
I^>ui'«iaiia.  The  hcientistii  h«*re  leA  the  Hchooner,  rowed  up  the  l>ayou  in 
her  lM>ars  and  laiide<]  on  Michael  Gordic*s  sugar  plantation. 

AudiilHiii  made  many  in(|uiries  a1»out  birds,  where  they  could  be  found, 
where  tUry  nNjsteil.  etc.  and  all  day  the  report  of  fire-armH  was  hi^rd 
anion;;  tli«-  reedn  and  swampH  where  the  men  wen*  busy  procuring  s|)eci- 
mens  of  the  binU  that  wen^  ho  numerous  there  at  that  time. 

Oonlii*  was  greatly  alarmed.  He  connulted  his  overseer  and  inter- 
rogate<l  thf  blai'ks  with  whom  Audubon  hail  talked.  The  conclusion 
was  that  the  Htrungem  were  pirates,  and  that  he  would  be  rob1)e<l  that 
night  ami  {K'rhaps  lose  his  life.  Thus  he  reasonetl:  '^Tlie  black  craft 
irt  arnii-<l,  —  haA  guns.  No  sane  man  would  engage  in  such  trifling 
occupation  as  shooting  worthless  little  birds.  This  is  evidently  a  ruse 
gotten  up  to  deceive  me.** 

So.  tM  there  was  no  chance  of  procuring  assistance,  the  plantation 
hiding  ibolated   by  swamps  and   the  bay,  he  hid  his  gold,  secreted  his 
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—  From  the  report  of  a  recent  lectare  by  Prof.  A.  E.  Verrill  on  the 
coiistnirtioii  and  arraii^ment  of  the  new  Peabodj  Maseum  at  Yale  Col- 
lege, with  t*H|N*cial  refereuce  to  the  xoological  department,  we  learn  that 
the  oollertion<i  are  nearly  arranged.  The  first  story  b  devoted  to 
ger)ln<ry  and  mineraloj^y,  the  second  to  palaeontology,  and  the  third  to 
zoolu^'v.  Pruf.  VerriU's  laboratory  is  42  by  22  feet,  and  Prof.  Smith's 
S(>  liy  2(i  ft-et.  They  are  on  the  same  floor  with  the  collections.  The 
ctLM'A  in  the  exhibition  rooms  are  probably  superior  to  those  in  any 
mufteum  in  this  country.  Their  special  merits  are,  first,  tightness^  to 
prevent  accefiit  uf  dunt  and  moths ;  second,  transparency,  to  give  the  best 
posHible  view  of  the  contents,  which  has  been  accomplished  by  the  use 
of  the  iH'flt  plate  glass  both  in  the  siiles  and  ends,  and  by  reducing  the 
woo<lwork  tu  the  smallest  size  compatible  with  requisite  strength.  To 
make  the  v&M*n  as  tight  as  possible  the  doors  are  provided  with  tongue 
and  gnNive,  with  |Atent  locks  that  bolt  the  doors  at  top  and  bottom.  In 
the  zoiilogicul  de|>artmcnt  the  cases  have  also  been  decidedly  improved 
in  this  re^ftect  by  the  use  of  sheet-sine  for  backs.  Another  peculiar  feat- 
ure, quite  novel,  so  far  as  known,  is  the  use  of  large  panes  of  ground- 
glass,  ground  on  both  sides,  and  set  in  movable  sash,  for  the  central 
di vision <  in  the  alcove  cases.  This  gives  an  admirable  background  for 
the  sfMiMmen^  and  al8o  gives  increased  light  in  the  room.  Bloreover, 
such  \yackn  are  not  liable  to  the  unsightly  shrinkage  cracks  so  frequently 
seen  in  \v<MMlen  backs. 

—  Mr.  Kdwin  Hioknell,  well  known  for  his  skill  in  practical  micros- 
copy. die<l  at  Lynn,  Mass.,  Blarch  19th,  aged  forty-seven  years.  BIr. 
Bicknell  l)ecanie  interested  in  work  with  the  microscope  about  twenty 
years  a<;:o.  and  his  first  specimens  were  prepared  at  the  Portland  Society 
of  N:itiir:il  History,  in  Maine,  his  native  State.  He  soon  acquired  great 
reputation  :i8  a  preparer  of  injected  specimens  and  rock  sections  ;  and 
his  examples  of  theiic  objects  have  never  been  surpassed.*  He  succeeded 
Mr.  Glen  m  microscopist  to  the  Museum  of  Comparative  Zo6logy,  under 
the  late  Professor  Agassiz,  and  went  to  the  Penikese  School  as  dem- 
onstrator of  the  microscope.  He  also  took  a  {prominent  part  In  the 
meetin<;4  of  the  Microscopical  Sections  of  the  Boston  Society  of  Natural 
History,  and  the  American  Association  for  the  Ad%'ancement  of  Science. 
HiH  (*onn(K!tion  with  Cambridge  ceased  at  the  death  of  Agassiz,  and  for 
a  while  he  resided  in  Salem,  Mass.,  where  he  had  before  held  a  place  in 
tht?  Ks-^ex  hiAtitute  Microscopical  Works.  His  last  work  was  in  the 
illustration  by  microscopic  projections  of  variotis  sdentific  lectures.  Mr. 
Bicknell  was  a  laborious  student  of  the  theory  and  history  of  the  micro- 
scope, and  leaves  a  very  tine  library  of  books,  old  and  new,  on  his  fisvor- 
itc  subject.  —  E.  C.  Bollf.8. 

—  Cutalogus  Polyglottus  Historise  Naturalis  a  Carolo  Gilberto 
WlMHilcr.  Pnifessore  in  Univertitati  Chicagensi,  is  the  title  of  a  folio 
giving  the  names  in  Engluh,  Latin,  Italian,  Frendi,  and  German  of  a 
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w:i4  nrit  M»  ill* II so  nor  the  qiiADtity  so  Urge  in  pmportioii  a^  in  the 

f^ruvfH.  Kn  th:it  mnst  of  the  iipfKT  parts  of  the  skoleton  were  e3 

'— -  t»>  vii'w   iipiiii  lit'iiii;;  tin*  covcriii*^   hiab.     In    Addition    to   the    1 

^^  _.-—=:—  r(*nminA  imthifji:  \m\s  fniind  fxcopt  four  hirge  ninriiie  shtdls,  knci 

the  /tust/r,ni  pfrrfrgiim  of  Linnii*uf«.  Th<»  |K>ttition  of  <*Jich  of  ti 
relation  tn  ilu*  InhIjivh  itha  thf  nanu*.  The  canal  or  KmalltT  end 
shell  had  Um-h   planrii   in   the*  right  hand  of  eaoh  indivithnd,  wh 

lari^tT  )Hirti<>n   rt't*u^\  in  the  holtftw  above  the  h'ft   hip.     Hnl  nn 

inarkablr  than  this  wjw  the  fart  that  within  each  of  the  shcIU  ha 
-  _  packed  Hhat   ap)NariHl  to  l>e  the  iKines  of  a  child,  the  HknII,  whi 

dently  h:iil  U'rn  iTu^hiil  U'fnri*  burial,  pmtruding  In-yond  the  a|> 
It  waM  dittiriilt  t«>  rexist  the  (NincIuMon  that  these  infants  wen^  sat 
a*  orteriiii;-.  ti»  ilif  ftpiritN  of  the  dead  whom  the  living  desiretl  t»»  1 
_  Dr.   L.'ii|y  rcniarkcfl  that   whilt-   strolling  along   ilie  sandy  In- 

Ca|M?  M:iy.  N.  J.,  hfi  nb«frv<*4l  that   in  a  nnniluT  of  places,   whc 
water  of  h.«ll<»w  Ih^U  liad  sunken  away  in  the  hands,  a  thin,  yell 

— _  grei-n   film   rolon-il   ihe  surface.     A  |»orii4>n   of  this  green    niatl 

seni|HMl  up  ami  put  in  n  Uittle  with  sea  water.     Tlie   h«^vier  sau 

sid«*<l  an<i  the  gnt-n  matter  remain***!  in  (ius|M'nsion.  giving  the  w 
"Y*    _.  oHvi'-gn-fij  riijiir,  retiiinding  one   of  the  colortnl   turbitl    li<|Uor  d< 

J  fn>ni  ajar  nf  «.(a]e  pn-M-rvcd  olives,     'llie  c«ihir  was  suspei*te<l  to 

,^^       _    _  _  to  thi*  pn-fiiri*  iif  di:itnms  but  on  micniscopic  examination  it  pn 

be  cauMil  liy  niultitmh-s  of  a  gre<*nlHh  monad,  probably  pertaining 
_  _  geiMis  (  liiliiiinMia^.     The  minute  Hagellate  infusorian  is  discoiil 

__      "^   .  form,  with  a  ^Vi'^Ui  nnarf^ination  laterally.     This  emargination  h* 

_  T  -    '  indi<*ate  tht-  }Mt«i(i«Mj  of  the  mouth,  ami  from  it  pn>jected  a  single* 

rtagelluni,  or  thread,  searcely  distinguishable.     Thf  little  cn'aturc 

active  fttruanl.  pilling  ovi-r  from  one  side  to   the   othiT,  and  raj 

_~  _"  brating  th*-  fliixi-ilum.      I'mler  a  high  |M»wer  the  animal   apiN*are< 

—  parent  and  ne.-irlv  colorb'ss.  with  tw«»  or  three    balls,  of  vellowisl 

~  hue,  and  M'Vrral    transparent,  colnrle'**,  and  well-defined  globuhv 

* ~  «!/••  of  thf  rM(iTi:id    ranged  from   1-1imm»  to  1-'J10<>  of  an  ineh   in 

^^  ""      *  but  what  thf  \    lacked  in  hize  they  nia«le  up  for  in  nund>erK.  large 

*»f  the  he.H'h  Ufiii:;  rolore<l  by  them. 

C'Ar.iKnKN  I  .\   A<Ai»HMY  OK  StiK\<T.s.  —  Mav.     Hv  Mr.  J.  A. 
a  skull  aiiil  ^ttitie  ini»riar  was  presented.     Tli<*y  were  found  on  ^ 
^  I-<land.  at  tlM'  Ika-e  nt  an  artiticial  shell  mound,  the  mound  one  ol 

ber.  and  thf  sIm-IN  eiiietlv  those  of  abalone  (llaliotis)  and  (.Mvtih 

sel.      Fni:rnieiiT".  i»f  Hint  were  scattere<l  around,  eviib-ntly  left   t 

—  arrow -maker'i.      FossiN  of  b*ave<i  from  the  intenTalate<l  clays  ii 

rifentiift  i;ra\eU.  near  Hlue  Tent,  Nevada  Counr^*,  were  prew-nt* 
P.  Hugiii-s.  Mr.  S.  H.  Christy,  of  the  Universiiy  of  C  alifonii: 
pa|N*r  entitle! I  S«init*  Notes  on  tbi*  Mount  Diablo  Coal  Mines, 
gave  an  analysis  nf  the  various  grades  of  co;il  in  the  Mount  Dia 
and  iu  tho>eof  Liveriuure  Valley,  Culiforuia,  and  Washington  1 
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Mr.  R.  E.  C.  Stearns  read  a  memorial  sketch  of  the  life  and  scientific 
services  of  the  late  Col.  Ezekiel  Jewett,  who  died  at  Santa  Barbara,  Cal- 
ifornia, on  the  18th  of  Maj,  at  the  age  of  eighty-six  jears. 

Through  inadvertence  we  omitted  to  state  that  the  wood-cuts  illus- 
trating Prof.  Russell's  article  ^^  Concerning  Footprints  **  in  the  Jolv 
number,  were  kindl j  loaned  by  Messrs.  Ivison,  Blakeman,  Taylor,  &  Co., 
the  publishers  of  Dana's  Manual  of  Geology,  from  which  the  cuts  were 
taken. 

Professor  E.  S.  Morse  is  now  in  Japan  studying  the  anatomy  and  de- 
velopment of  the  Brachiopods.  He  will  be  absent  from  the  country  un- 
til October. 

A  Manual  of  the  Anatomy  of  the  Invertebrated  Animals  by  Prof  T. 
H.  Huxley  will  be  issued  in  August,  by  J.  &  A.  Churchill,  London. 


SCIENTIFIC  SERIALS.* 

American  Journal  of  Science  and  Arts.  —  July.  Germinatioii 
of  the  Genus  Megarrhiza,  by  A.  Gray.  On  the  Relations  of  the  Greol- 
ogy  of  Yermout  to  that  of  Berkshire,  by  J.  D.  Diana.  Characters  of 
Coryphodoutidae,  by  O.  C.  Marsh.  Characters  of  Odontomithes,  by  0. 
C.  Marsh.     New  and  Gigantic  Dinosaur,  by  O.  C.  Marsh. 

The  Geographical  Magazine. — June.  The  Arctic  Expedition, 
XV.  Work  of  the  Auxiliary  Sledge  Parties.  The  Seat  of  War  in  Asia, 
Corea,  by  8.  Mossmau.     The  India-Rubber  Trees  in  Brazil,  by  R.  Crota 

The  Geological  Magazine.  —  May.  A  Visit  to  the  Acti%'e  Vol- 
cano of  Oshima,  by  J.  Milne.  June.  —  On  the  Rocks  of  Newfoundland, 
by  J.  Milne,  with  Critical  Notes  by  A.  Murray.  Baron  C.  von  Etting- 
hauseu's  Theory  of  the  Development  of  Vegetation  on  the  Sarth,  by  J. 
S.  Gardner. 

Quarterly  Journal  op  Microscopical  Science.  -—  July.  Re- 
sum^  of  Recent  Contributions  to  our  Knowledge  of  Fresh- Water  Rhizo- 
poda,  Part  IV.,  by  W.  Archer.  Notes  on  the  Structure  of  several 
Forms  of  Land  Planarians,  etc.,  by  H.  N.  Moseley. 

Annals  and  Magazine  op  Natural  History.  —  May.  Malaco- 
logical  Notes,  by  R.  Garner.  On  the  F'inal  Stages  in  the  Development 
of  the  Organs  of  Flight  in  the  Ilomomorphic  lusecta,  by  J.  Wood-Mason. 
June. — On  the  Variability  of  the  Species  in  the  Case  of  Certain  Fishes, 
by  V.  Fatio.  On  Ascodictyon,  a  New  Provisional  and  Anomalous  Genus 
of  Paheozoic  Fossils,  by  U.  A.  Nicholson.  On  Rupertia  Stabilis,  a  New 
Sessile  F.oraminifer  from  the  North  Atlantic,  by  G.  C.  Wallich. 

The  Quarterly  Journal  of  Conchology.  —  May.  Review  of 
the  Genus  Tulotoma,  by  A.  G.  Wetherby. 

• 

^  The  articles  enumerated  under  this  head  will  be  for  the  most  part  selected. 
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KKPRODUCTION   IN   FRESH-WATER  ALG^E. 

BY   HYRON    D.   IIAL8TKD,   M.   8. 

AMONTr  the  higher  forms  of  Tegetable  life,  two  distinct 
iiicthoilH  of  reproduction  have  long  been  observed,  namely, 
by  iiu'auH  of  seeds  and  through  some  outgrowth  from  the  parent 
plant.  The  first  method  is  styled  the  sexual  form,  because  there 
is  involved  in  the  production  of  a  seed  the  male  element,  repre- 
sented by  the  pollen  grain,  and  the  female  part  called  the  em- 
bryonal vesioU*.  In  fact,  it  is  the  blending  of  the  contents  of  two 
Hoparate  and  distinct  cells  to  form  a  germ,  which  under  favorable 
oircuniHtiinces  is  capable  of  producing  a  plant  like  the  one  from 
which  it  came.  Under  the  second  method  fall  all  those  forms  of 
continuing  the  species  other  than  by  means  of  seeds,  which  are 
very  common  in  nature  and  extensively  practiced  in  the  art  of 
horticulture.  In  essence  this  is  nothing  more  than  multiplication 
by  offshoots  or  by  removal  of  psurts  of  ])lants,  which  when  natu- 
nilly  or  artificially  8i*parated  will  continue  to  live  and  grow. 

Let  us  pass  by  the  interesting  and  more  familiar  field  of  sex- 
ual and  lisexual  reproduction  among  Phienogams,  and  spend  a 
f<*w  moments  in  looking  at  these  same  methods  as  shown  to  us 
by  the  Alga*  of  our  fresh-water  ponds  and  streams. 

When  wc  have  a  plant  consisting  of  a  single  cell,  and  in  the 
proivss  of  time  the  walls  of  that  cell  close  in  and  divide  it  into 
two  separate  and  similar  cells,  each  of  which  soon  attains  the  nor- 
mal size  and  divides  agsiin  in  the  same  manner,  we  have  the 
clearest  illustration  of  asexual  reproduction.  The  lowest  forms 
of  fr(*sh-water  Algns  furnish  thousands  of  such  examples,  where 
the  offsho<it  and  parent  plant  are  not  distinguishable  because 
njual  ill  all  ri'8|>ects ;  and  in  which  division  of  cells  results  in  the 
niultipliratioii  of  individuals  in  the  ratio  of  one  to  two,  as  shown 
ill  Figure  8*),  a.  In  other  cases  the  division  is  not  so  simple,  for, 
iiisreiid  of  each  dividing  into  two  cells,  a  single  unicellular  in- 

Ci»pjric^l,  1877,  ^  A.  8.  Paokao,  Jl. 
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dividual  forms  four  plants,  each  of  which  in  turn  gives  rise  to  foar 
more,  so  that  often,  under  the  microscope,  these  divisions  can  be 
traced  through  several  generations  on  account  of  the  difference 
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in  size  of  the  individuab  and  the  relations  which  they  bear  to 
each  other  in  space.  (Figure  85,  J,  c,  and  rf.)  This  simple  asex- 
ual reproduction  is  the  only  method  known  in  these  lowest  fomu 
of  plants. 


MULTIPLICATION  OF  SESMIDS  BI  DinSION. 


The  Desmids  form  a  large  group  of  unicellular  fresh-water 
plants,  which  have  attracted  much  attention  and  study  owing  to 
the  variety  and  beauty  of  the  forms  and  markings  which  they 


1M77.]  Rrproduetion  in  Fre$h- Water  Algm.  515 

• 
present.  Tlx^  general  form  of  a  deamid  is  usually  very  symmet- 
rical, it  liein^  (Niin|>oMHl  of  two  parts^  of  which  the  one  is  the  ex- 
act  counterpart  of  the  other.  (Figure  8G|  a  and  /'.)  The  asexual 
form  of  n*pnNluetion  is  a  cell  multiplication  by  division,  but  differs 
somewhat  from  the  cases  alreiuly  mentioned.  When  two  des- 
midft  are  to  bt^  made  out  of  one,  the  first  process  is  the  elongation 
of  the  neck  or  psirt  by  which  the  two  hailves  join  (c).  ^^  By  this 
time  a  new  wall  has  f(»rmed  inside  each  half  of  the  isthmus  and 
stn*tch(*8  also  across  its  cavity,  forming  with  its  fellow  a  (l(»ublc 
partition  wall  seiNirating  the  two  halves  of  the  old  frond.  Rapid 
growth  of  the  newly  formtnl  parts  now  takes  place,  the  ct^ntral 
endn  Ix^ome  more  and  more  bulging  as  they  enlarge,  and  in  a 
little  time  two  miniature  lobules  have  shaped  themsi^lves  at  the 
position  of  the  old  isthmus  [</].  At  last,  the  parts  thus  formed 
liaving  ]i88umed  the  shape  and  appearance  of  the  original  lobules, 
the  twf»  fronds  which  have  biH*n  develo{)ed  out  of  one  separate 
mostly  befon*  the  new  semicells  [e\  have  acquired  their  full 
size/"  *  Til  is  is  much  the  most  common  form  of  repnnluction, 
tilt*  (ither  Ix'ing  the  sexual  method,  and  in  one  sense  a  process 
tlinn-tly  op|K»8ite  to  the  one  just  described,  it  biding  the  union  of 
two  (*i*ll8  to  form  one.  When  it  is  to  take  place,  the  outer  walls 
of  tw<»  desmids  lying  near  each  other  burst  open  and  the  con- 
tents of  each  cell,  with  its  thin  inner  wall,  protrude;  these  finally 
blt'n<l,  and  the  ccmtents  of  the  two  cells  flow  into  one  mass  (t). 
This  new  cell  thus  produced  soon  takes  on  a  thick  outer  coat 
wliicli  is  frequently  ornamented  with  spines  and  other  markings, 
aihl  the  ultimate  result  of  the  whole  process  is  a  s{K>re. 

In  the  Desmids  the  two  cells  which  unite  exhibit  no  sexual  dif- 
fi-nntiation,  and  botanists  have  given  to  all  such  cases  the  name 
of  cmjwjatinn  in  distinction  from  fertilization^  where  the  male 
and  f«*mah'  organs  are  apparent.  But  what  becomes  of  the  prod- 
uct of  the  two  (N>njugated  cells  ?  It  is  a  resting  spore  provided 
with  a  thick  outer  coat,  and  may  sink  to  the  bottom  of  the  pond, 
w)it*r«*  it  remains  through  the  winter.  When  the  time  for  ger- 
niination  arrives  its  contents  divide  into  a  number  of  masses, 
e:u*li  of  which  becomes  a  young  desmid  surrounded  by  a  cell- 
wall  (»f  its  own,  and  is  turne^l  out  to  take  care  of  itself  when  the 
wall  of  the  spore  is  broken  away. 

Thus  far  we  have  looked  only  at  plants  whicli  are  distinctly 
unicellular.  Now  we  come  to  those  that  are  made  up  of  a  num- 
Int  of  single-celled  individuals  capable  of  existing  alone,  but  usu- 
ally arranged  end  to  end  in  the  form  of  filaments. 

1  Wood*t  Fntk-Wsltr  Al(«. 
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un  a<)joining  cell,  blendi  with  it,  and  the  content*  of  one  cell 
pans  MVifr  intu  the  other.  Two  filaments  can  frequently  b»  found 
iytn^  nearly  parallvl,  the  cells  of  the  one  fiUmRnt  conji^ttng 
with  those  of  the  other  throughout  the  whnlo  It-ngth.  In  conju- 
gation  the  dnep  green  spiral  bunds  are  t^erefont  deiitroyed,  and 
in  their  pliice  the  dark  brown  spores  are  produMnl ;  ao  that  in 
a  flniiting  iniuw  of  Spirogyra,  when  this  process  takes  place,  the 
be»utiful  gn^en  is  lost  and  a  pale,  sickly,  dirty  material  is  seen  in 
its  Htcad,  appearing  as  if  dead  when  in  reality  only  preparing  it- 
wlf  to  live  over  until  another  spring.  Germination  takes  place 
by  llie  mntents  nf  the  spore  pushing  out  into  a  filament,  as  shown 
ill  Ftgurf  Hi,  d,  e,  and  /,  drawn  after  a  plato  by  PringBlieim,  a 
nute<l  cryptognmic  botanist. 

Ill  the  genus  Zygneina,  quite  closely  related  to  the  Spin^ra, 
the  tipores  oft«^n  do  not  form  in  either  of  the  cells,  but  remain 
in   tliw   en  lathed   centre   of   the 
unitinfT   tulM-,  It-aving  both  lila-  d 
nients  empty  ami  giving  a  lad- 
der-like np[)eHranoe  to  the  whole 
afliiir.     Again,  in  other  closely 
relateil  genera,  (wnjugation  takes 
place  iM'tween  the  adjoining  cells 
of  the  same  filaments  by  differ- 
ent mt'tlio«U  in  different  species. 
In  some  a  small  tube  is  thrown 
out  from  each  of  the  two  cells, 
wliit^h  meet  and  form  a  passage 
for  the  tnuisfer  uf  the  contents  C 
of  one  cell  to  that  of  the  other. 

'File  Ntntocs  grow  in  water,  but  are  more  oomnitiiily  found  on 
damp  ground  an  gelatinous  spherical  maniai  or  colonies  (Figure 
an,  ,a,  'i).  Wiien  a  small  portion  of  one  of  these  slippery  bulls  is 
pluriHl  undiT  tile  microscope  it  is  seen  to  oonsist  uf  a  multitude 
of  lilainfuts.  resembling  strings  of  beads,  imbedded  in  an  amor- 
phous jelly  (A).     In  these  strings  there  are  at  irregular  distances 
certain  cells,  larger  than  the  others,  called  beterocysts.    In  speak-  /t^  j^.  ^^^. 
ing  of  tlie  method  of  reproduction  ol  these  plants  we  cannot  dOj.    ^^J^^ 
better  than  employ  the  language  of  Thureta,  who  has  made  *f^^^z.fi^ 
thorough  study  of  them.    He  says:   "The  jelly  of  the  old  colonyfj»M./l^.//. 
Ix-comes  softened  by  wat«r,  the  portions  of  the  threads  lying  be- 
twi-en  the  heterocysts  become  detached,  separate  from  the  jelly 
and  straighten,  while  the  heterocysti  tbenuelrM  remain  in  the 
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jelly.  After  they  have  entered  the  water  the  old  portions  of 
the  thread  become  endowed  with  motion,  like  the  oscillatoreae, 
and  their  exit  is  apparently  caused  by  this  movement.  The 
roundish  cells  of  the  filaments  now  grow  transversely,  that  is, 
vertically,  to  the  axis  of  the  filament,  become  disk-like,  and  then 
divide,  the  division  planes  being  parallel  to  the  axis  of  the  old 
filament,  which  now  consists  of  a  series  of  short  threads,  the 
axis  of  whose  growth  is  vertical  to  its  own.  The  numerous 
threads  which  are  thus  formed  continue  to  elongate  and  to  in- 
crease the  number  of  their  cells ;  they  then  curve,  place  their  two 
terminal  cells  in  contact  with  those  of  the  next  row,  and  thus  the 
whole  unite  into  a  single  curved  Nostoc-filament.  Individual 
cells,  apparently  without  any  definite  law,  become  heterocysts. 
In  the  mean  time  the  gelatinous  envelope  of  the  new  filament  is 
developed,  and  the  original  microscopic  substance  attains  or  even 
exceeds  the  size  of  a  walnut  by  continuous  increase  of  the  jelly 
and  division  of  the  cells." 

In  the  Confervse  family  reproduction  is  effected  by  means  of 
motile  asexual  bodies  called  zod'spores.  The  members  of  the 
genus  Cladophora,  a  portion  of  one  of  which  is  highly  magnified 
in  Figure  89,  are  quite  common,  deep  green,  irregularly  branched 

algae.  When  these  zoospores  are  to  form* 
the  protoplasmic  contents  of  certain  cells 
contract  into  oval  masses,  each  of  which 
upon  its  escape  through  the  broken  cell-wall 
moves  away  in  the  water  by  means  of  two 
vibratile  cilia  which  are  attached  to  one  end 
of  the  spore.  This  rotary  and  progressive 
motion  lasts  for  some  time,  after  which  the 
body  comes  to  rest,  loses  its  cilia,  and,  at- 
taching itself  to  some  support,  germinates 
and  produces  a  new  Cladophora.  There  are 
frequently  two  distinct  sizes  of  these  asex- 
ual spores  produced  in  separate  cells  of  the 
same  plant,  as  seen  in  the  figure  ;  the  large 
ones  are  called  macrozoospores,  and  the 
small  ones  microzoospores.  It  has  been 
stated  by  Pringsheim  that  the  microzoospores  conjugate,  in  which 
Ciise  we  would  have  sexual  action  taking  place  between  asexual 
spores.  It#is  certainly  quite  interesting  to  see  these  little  animal- 
like bodies  moving  rapidly  around  inside  the  mother  cell,  as  well 
as  darting  away  upon  making  their  exit.     Sometimes  two  or  more 
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will  roach  the  opening  at  the  same  time  when  there  ia  room  for 
the  {Kiwuk}^  n(  only  one  at  a  time,  and  even  here  among  these 
protoiiltuimic  farmit  there  fleema  to  be  an  exhibition  of  aelfishneu 
often  boitioring  on  wrath. 


Tlie  fiimilv  to  which  the  Pediastrum  belongs  is  distinguished 
bv  uiirli  cell  forming  a  large  number  of  motile  spores,  which  re- 
main  together  as  they  ^^ 

esca[K.>,  bimI  grow  into 
K  new  iliiik-tthuped  clus- 
ter. In  Figure  iK) 
(wliii-h  in  a  copy  fn>m 
A.  Itniun)  is  shown 
an  old  community 
where  many  of  the 
cellH  have  discharged 
tlieir  contenta  in  a  man- 
ner seen  at  a.  Soon 
after  the  escape  of  a 
oell'i*  i-ontcnts  a  form 
as  shown  at  A  is  as- 
suined.  the  cliinter  being  sormonnted  by  a  mass  of  jelly.  A  more 
advani-i-i)  statt*  of  development  is  given  at  e,  where  the  form  of 
thu  msitiire  community  is  discerned. 

The  genus  Vaiicheiia  is  a  large  one,  and  is  made  up  of  spcciea 
of  gn-on,  singlo'C<>ned,  often  branching  algie,  which  grow  most 
fre<|)i<'i)tly  on  tli<'  moist  borders  of  fresh-wiitor  streams.  These 
plant!*  are  pleasant  ones  to  study,  and  exhibit  very  well  both 
iwsiial  !ind  asexual  methods  of  reprodnction.  At  a  in  Figure  91  is 
an  enlarged  portion  of  a  filament,  from  the  tip  of  one  branch  of 
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which  a  part  of  the  contents  is  escaping,  while  tn  the  other  branch 
an  oval  body  is  seen.  These  represent  the  asezoal  spores,  a  more 
enlarged  example  of  which  is  seen  at  c,  and  are  nothing  more  than 
portions  of  the  green  protoplasmic  contents  of  the  filaments  which 
contract  and  escape  through  the  rupture  at  the  tip.  These  spom 
are  covered  with  a  number  of  cilia,  by  the  movenaent  of  which 
they  are  able  to  move  about  quite  rapidly  for  a  short  time  ;  then, 
coming  to  rest,  they  germinate,  and  produce  a  new  Vaucheria. 
When  a  sexual  spore  is  produced  the  process  is  somewhat  diffeiv 
ent.  At  certain  points  on  the  filament,  not  far  distAot  from  each 
other,  two  projections  arise :  the  one  grows  more  slender  than 
the  other  (ij)  and  becomes  much  twisted  upon  itself.  This  is  the 
male  organ,  called  antheridium,  and  in  it  are  produced  the  anther- 
ozoida,  small  bodies  (e)  provided  with  two  cilia  for  movement ; 
they  resemble  the  zoospores  of  the  Cladophora,  though  having  a 
quite  different  office  to  perform.     The  other  projection  is  the 


female  organ,  od'i/onium,  and  is  usually  of  an  ovoid  shape  and 
filled  with  granular  matter.  When  the  time  for  fertilizatioo 
comes,  the  wall  of  this  organ  is  ruptured  at  the  end  nearest  the 
antheridium,  from  which  there  passes  out  at  the  same  time  a  mass 
of  antherozoids,  some  of  which  find  their  way  to  the  contents  of 
the  oogonium  and  fertilize  it.  Soon  a  new  growth  takes  place  in 
this  newly  fertilized  body,  and  a  double  cell-wall  is  formed  over 
it,  the  whole  becoming  a  well- protected,  resting  spore ;  it  is 
provided  with  no  cilia  and  therefore  has  no  movement   of   its 

Is  it  not  easy  to  trace  the  similarity  between  the  sexaal  repro- 
duction of  Vauclieria  and  that  of  flowering  plants  ? 

The  Volvociuea:  comprise  a  peculiar  group  of  plants,  the  mem- 
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l)eni  of  which  are  always  in  motion,  and  for  this  reason  haye  often 
b«H>n  classed  in  the  animal  kingdom.  Figure  92,  a,  gives  an  en- 
larged view  of  a  Volvox«  which  has  the  general  appearance  of  a 
sptu*re  Htiidded  over  with  a  multitude  of  bodies  arranged  at  quite 
n^guiur  distances  and  provided  with  two  cilia.  An  enlarged  view 
of  a  MN*ti(>n  of  the  outside  of  one  of  these  spheres,  with  two  of 
tlx^se  ciliat^Mi  bodies,  is  shown  at  h.  JSa^h,  of  these  bodies  is  con- 
oidennl  an  iiulividua),  and  therefore  the  whole  sphere  is,  like  an 
oak-tree  or  grape-vine,  a  community  of  individuals.  Asexual  re- 
prod  ut*t  ion  takers  place  by  one  or  more  of  these  individuals  increas- 
ing^ rapidly  in  size  and  their  contents  dividing  up  into  what  are 
tod«*velop  int4>  new  individuals,  forming  thus  a  number  of  young 
connnuiiitieH  within  the  old  one,  several  of  which  are  shown  as 
dark,  round  bodi(*s  in  a.  When  these  young  spheres  have  at- 
taine<l  considerable  sice  (c)  they  escape  and  become  free  and  in- 
dependent colonies.  ^*  The  succession  of  generations  of  motile 
families  !»  brought  to  an  end  by  the  formation  of  resting  spores. 
The  rtepanite  primordial  cells  of  the  last  motile  family  lose  their 
eilia,  and  surround  themselves  with  a  firm,  closely  adherent  cell- 
wall.  They  accumulate  at  tiie  bottom  of  the  water,  and  there 
gr<»w  into  large  green  balls,  the  color  of  which  passes  over  when 
mature  int(T  red.  Only  when  these  resting  cells  have  remained 
dry  for  a  long  time  arc  they  in  a  condition  when  again  nioisti'ned 
to  develop  gnidually  generations  endowed  with  motion.  The 
8i*xnal  n^production  is  brooght  about  in  this  family  by  the  gelat- 
inous envelop<.*8  of  the  young  families  softening  and  setting  free 
the  iu*parate  cells,  which  move  around  by  means  of  their  cilia. 
\Vlif*n  two  of  these  cells  meet  they  coalesce  into  a  single  body, 
th(*  spore,  which  germinates  and  produces  a  new  community  after 
a  jK-rifHl  of  rest." 

MenilMfrsof  the  genus  CEdogonium  grow  frequently  in  stagnant 
pools  and  are  not  very  attractive  to  the  naked  eye,  though  when 
viewed  through  the  microscope  they  become  objects  of  interest 
to  many.  Their  somewhat  complicated  methods  of  reproduction 
are  given  so  clearly  by  J*  Sachs,  in  bis  Text-Book  of  Botany,  that 
we  cainnot  refrain  from  using  bis  language  in  describing  them,  as 
well  iis  copying  the  plate  which  he  uses  from  Pringsheim.  ^  The 
repnjduotion  of  the  Qiklogonie»  takes  place  by  asexual  swarm- 
spores  and  by  oospores  produced  sexually.  An  alternation  of 
generations  takes  place  in  the  following  manner :  From  the 
«>ospore8  which  have  remained  at  rest  for  a  considerable  period, 
several  (^usually  four)    swann-spores  are  immediately  formed, 
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wbich  produce  afiexual,  tbat  ib,  awarm-Bpore-fonning  plants,  from 
whicli  aimilar  ooea  proceed,  until  the  eeries  of  them  is  closed  by  s 
sexual  generation  (with  formation  of  oospores)  ;  bat  the  sexiut] 
plants  produce  swarra-epores  as  well.  The  sexual  plants  ire 
either  monoecious  or  dicecious :  in  many  species  the  female  plant 
produces  peculiar  swarm-aporea,  out  of  which  proceed  very  small 
male  plants  (dwarf  males}.  The  Bwarm-spore  is  developed  in  an 
ordinary  cell  of  the  filaments  by  the  contraction  of  its  wfaole  pro- 
toplasmic substance  (Figure   93,  a) ;  it  becomes  free  from  the 


(BDOGoynw. 


mother-cell,  the  cell-wall  splitting  by  a  transverse  slit  into  two 
very  unequal  parts.  The  swarm-spore  is  encircled  at  its  hyaline 
end  —  the  anterior  end  during  swarming  —  by  a  crest  <^  nu- 
merous cilia.  The  epermatozoids  are  very  similar  in  form  to  the 
swarm-spores,  but  much  smaller  (6,  6)  ;  their  motion,  due  to  a 
crest  of  cilia,  is  also  less.  The  androspores,  from  which  the  dwarf 
male  plants  firise,  are  produced  from  mother-cells  similar  to  thoas 
which  give  birth  to  the  sperm atozoids.  After  awarming  they  fix 
themselves  to  a  definite  part  of  the  female  plant,  on  or  near  the 
oogonium,  and  after  germination  produce  at  once  the  antheridion^ 


1H77.]  Reprodtulion  in  Fre$k-  WaUr  AJffm.  628 

o'lls.  iitiil  in  tliem  the  spertnfttosot^  (e,  e,  e).  The  oogonium  be- 
riiiiM-H  at  lirtit  morv  completely  filled  with  contents  than  the  re- 
mainin^r  ifUii:  im media t4>ly  )>efore  fertilizstion  the  protoplaam 
(tintriirtN  and  forms,  an  in  Viiucheria,  the  oinpore,  in  the  interior 
'if  wliich  the  gntins  of  rhlortiphyll  are  deniiely  crowded.  Im- 
mt-diittfly  aftor  fcrtilizatinn  the  oriapore  surrounds  iteelf  wiUi 
a  mt'mhmnc  which  afterwanis,  like  its  contents,  assumes  a  brown 
t'oliir.  Th<-  oospore  remains  inclosed  in  the  membrane  of  the 
oi'^^nium,  which  separates  from  the  neighboring  cells  of  the  fila- 
im-nt  ami  fulls  to  the  ground,  where  the  oiispore  passes  its  period 
of  rent.  When  it  awakes  to  new  actirity  the  oospore  does  not  it- 
M'lf  crow  intoK  new  plant,  but  its  contents  divide  into  ft>u^  swarm- 
H{M»ri-s.  which  I'soape  together  with  the  inner  skin  of  tho  oospore, 
mill,  iifler  this  latter  is  dissolved,  swim  away.  After  becoming 
Htiiti'iriary  each  grows  into  a  new  plant." 


in*.  M.I  lATXAcuosrnuiinf. 
'Hit-  lust  example,  under  this  head,  which  space.will  admit  of 
friviii^  in  one  of  a  verj'  few  members  of  the  family  of  red  sea- 
wi'tiis,  which  condescends  to  live  in  fresh  water,  namely,  Batra- 
i'li<>!<|HTiiiiim,  or,  as  it  is  commonly  called,  frojr-spittle.  It 
grours  ill  tufu  upon  the  rocks  and  pebbles  in  the  bottom  of  run- 
ning strt-itmH,  a  small  portion  of  which  is  shown  in  Figure  94,  a,  as 
it  :i|i|iiiini  ti>  the  naked  eye.  The  plant  is  made  up  of  a  central 
uxiH  with  a  large  number  of  branches  radiating  from  it  at  quite 
regular  intervals,  giving  a  necklace-like  appearance  to  the  fila- 
mi-ntx.  The  male  element  is  in  the  shape  of  small  cells  borne  sin- 
gly Oil  the  tips  of  the  brunches  (i,  i).  The  female  part  is  a  large, 
[>eruliar-8hup4><l  cell  situated  on  a  main  branch  down  near  the 
<-i-iitr:ii  cylinder  (e).  The  antherotoids  have  no  cilia,  and  fall  from 
their  attachments  and  are  carried  about  by  the  water.     When 
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one  or  more  of  them  come  in  contact  with  the  apper  portion  of 
tlie  female  cell  they  blend  with  it  and  their  contents  are  absorbed 
and  fertilization  is  effected.  Soon  a  rapid  growth  of  filaments 
and  cells  takes  place  at  the  base  of  the  female  organ  as  a  result 
of  this  fertilization.  In  fact  there  is  formed  a  naked  cluster  tA 
spores  ((?)  from  these  filaments,  all  fertilized  by  the  single  sexual 
act  upon  the  central  female  cell. 

In  these  few  pages  the  endeavor  has  only  been  to  point  ont  a 
few  of  the  leading  methods  of  asexual  and  sexual  reproduction 
among  fresh-water  algaB,  and  we  feel  in  closing  that  the  vast  sub- 
ject has  been  but  here  and  there  touched  upon.  But  enough  has 
been  said  to  show  that  even  in  these  lowly  forms  the  too  often 
supposed  sameness  of  reproduction  loses  itself  in  variety  of  meth- 
ods and  multiplicity  of  changes. 


SURFACE  GEOLOGY  OF  THE  MERRIMACK  VALLEY.* 

BT  WARREN   UPOAM. 

nPHE  highest  fountains  of  Merrimack  River  are  Eagle  Lakes,  on 
-^  Mt.  Lafayette,  1090  feet  below  its  summit  and  4170  above 
the  sea.  The  source  of  the  straight  river  is  a  lake  which  lies  in 
the  deep  Franconia  Notch,  beneath  the  jutting  rocks  of  the  Pro- 
file. This  stream  is  at  first  inclosed  by  high  mountain  ranges, 
and  descends  more  than  1200  feet  in  its  first  nine  miles.  Dis- 
tances and  heights  along  this  river  are  as  follows  :  Profile  Lake, 
about  1950  feet  above  the  sea ;  mouth  of  East  Branch,  9  miles, 
710 ;  at  Plymouth,  28  miles,  468  ;  at  New  Hampton,  39  miles, 
438 ;  mouth  of  Smith's  River,  two  miles  below  Bristol,  45  miles, 
320 ;  mouth  of  Winnipiseogee  River  at  Franklin,  55  miles,  269 ; 
mouth  of  Contoocook  River  at  Fisherville,  66  miles,  249 ;  mouth 
of  Soucook  River,  76  miles,  199 ;  Amoskeag  Falls  at  Manchester, 
89  miles,  179  to  128  ;  at  line  between  New  Hampshire  and  Mas- 
sachusetts, 108  miles,  90 ;  Pawtucket  Falls  dam,  Lowell,  117 
miles,  87  ;  Essex  Company's  dam,  Lawrence,  128  miles,  89.  The 
entire  length  of  this  river  is  about  155  miles,  and  its  last  twenty 
miles  are  affected  by  the  tide. 

The  Merrimack  Valley  in  New  Hampshire  is  comparatively 
straight,  and  forms  a  continuous  line  of  depression  which  is  a 
principal  feature  in  the  topography  of  the  State.     Its  course  is 

^  This  essay  is  principally  based  upon  explorations  made  for  the  Gtoolos;ical  Sarrey 
of  New  Hampshire,  and  will  be  more  fully  presented  in  rol.  iii.  of  the  report  on  thai 
•urvey. 
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ftliglitly  east  of  south.  The  upper  and  lower  portions  of  the 
river  whicli  occupies  this  valley  are  known  by  different  names. 
For  inon>  Uian  fiftv  miles  from  its  source,  this  river  is  called 
PeniigewtiSHet ;  and  the  name  Merrimack  is  applied  to  it  only 
from  the  confluence  of  the  Winnipiseogee  River  with  the  Pemi- 
gewiiAM't  at  Franklin. 

Aft«*r  i*ntt*ring  Massachusetts  the  river  turns  to  the  east  at 
North  ('h«»IniHford,  and  thence  pursues  a  devious  east  and  north- 
east course  at  right  angles  to  its  valley  in  New  Hampshire.  It 
here  threads  its  way  among  hills,  with  no  distinct,  wide  valley  ; 
and  only  low  water-sheds  divide  it  from  adjoining  basin^on  the 

SOUtI). 

Ill  considering  the  surface  geology  of  Merrimack  Valley,  we 
will  begin  at  its  head  and  describe  first  the  modified  drift 
which  forms  conspicuous  plains,  terraces,  and  intervads  or  bot- 
tom-lands along  its  course  in  New  Hampshire,  and  occurs  in 
gravel  ridges,  similar  to  the  Karnes  of  Scotland,  well  shown  at 
many  places  along  the  whole  course  of  this  river  ;  next,  the  prom- 
inent roundtnl  hills  of  coarse  glacial  drift  or  fi7/,  which  are  finely 
displayed  along  this  river  in  Massachusetts ;  and,  last,  the 
marshes  and  beaches  at  its  mouth.  After  this,  we  will  inquire 
what  these  deposits  teach  in  regard  to  the  history  of  tliis  valley 
in  the  glacial  age,  during  the  melting  of  the  great  northern  ice- 
Hheet,  and  since  that  time. 

The  nuHlified  drift  of  the  upper  part  of  the  Merrimack,  called 
Pemi^ewassot  River,  is  usually  one  half  mile  to  one  mile  wide, 
and  is  iMirdered  on  both  sides  by  high  hills  or  mountains.  Be- 
low Franklin  the  modified  drift  is  usually  one  to  two  miles  wide ; 
\\jA  gresitest  development  is  in  Concord,  in  Merrimack,  and  in 
Liti*htield,  where  it  has  a  width  of  nearly  four  miles.  The  hills 
which  border  this  part  of  the  valley  rise  with  comparatively  gen- 
tle Hlo|>es,  and  the  lowest  points  of  its  eastern  water*shed  are  only 
three  hundred  and  fifty  to  six  hundred  and  fifty  feet  above  the 
sea. 

On  Pemigewasset  River  modified  drift  occurs  first  in  Lincoln, 
five  miles  from  Pnifile  Lake.  This  is  very  coarse,  water-worn 
gnivel,  containing  pebbles  six  inches  to  one  and  a  half  feet  in 
diameter,  or  sometimes  larger*  It  has  an  irregularly  smoothed 
surface,  imperfectly  terraceil,  with  its  outer  margin  twenty  feet 
alK)vc  the  stream.  From  this  point  modified  drift  is  continuous 
on  one  or  both  sides  of  the  river  for  thirty  miles.  In  the  first 
seven  rniles.  to  Woodstock  village,  it  consists  wholly  of  gravel  of 
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different  degrees  of  coarseness.  Southward,  banks  and  terraces 
of  sand  begin  to  appear,  but  gravel  still  predominates  for  a  long 
distance  below.  The  stream  here  frequently  occupfes  a  broad, 
shallow  channel  paved  with  pebbles  of  all  sizes  up  to  two  feet  in 
diameter,  with  little  admixture  of  fine  gravel  or  sand,  which  ac- 
cumulates only  in  deep  or  sheltered  places. 

For  ten  miles  south  from  the  mouth  of  East  Branch,  or  nearly 

m 

to  the  south  line  of  Thornton,  a  high  terrace  of  gravel  or  sand  is 
commonly  well  shown  on  both  sides  of  the  river,  and  has  a  uni- 
form, continuous  slope  of  fifteen  feet  to  the  mile.  This  slope  is 
nearly  i;he  same  as  the  descent  of  the  river,  which  has  evidently 
swept  away  this  deposit  to  a  depth  of  from  seventy  to  one  hun- 
dred feet  over  the  area  occupied  by  its  channel  and  bordering 
bottom-land  or  interval.  Nowhere  else  in  New  Hampshire  is 
the  erosion  of  the  modified  drift,  by  which  it  has  been  shaped  in 
terraces,  so  clearly  displayed.  Here  it  seems  certain  that  a  former 
flood-plain,  ten  miles  long,  has  been  terraced  as  we  see  it  by  the 
excavation  of  the  river. 

In  Campton  the  Pemigewasset  receives  two  considerable  trib- 
utaries from  the  east.  Mad  and  Beebe  rivers,  which  drain  basins 
on  the  northwest  and  southeast  of  the  mountain  range  that  cul- 
minates in  Sandwich  Dome,  South  of  the  Beebe  River  the  upper 
terrace,  increased  in  height  by  alluvium  from  the  tributary, 
forms  a  pine-covered  plain,  one  mile  long  and  a  half  mile  wide. 
These  "  pine  plains,"  appearing  in  a  few  places  on  the  Pemige- 
wasset and  commonly  along  the  Merrimack,  form  one  of  the  char- 
acteristic features  of  this  valley. 

In  Plymouth  and  Holderness  both  the  high  plain  and  interval 
are  finely  shown,  and  the  extent  of  the  alluvial  area,  at  one  point 
a  mile  and  a  half  wide,  is  greater  than  at  any  other  place  on 
Pemigewasset  River. 

Dunett.  In  the  north  part  of  New  Hampton  and  in  many 
places  for  thirty  miles  southward  to  the  north  line  of  Concord, 
we  find  numerous  dunes  or  sand-drifts  lying  at  various  heights 
on  the  east  side  of  the  valley  up  to  three  hundred  feet  above  the 
highest  terraces.  These  dunes  appear  in  large  amount  and  reach 
their  greatest  height  near  their  beginning,  two  miles  south  of 
Ashland.  Here  the  sand-drifts,  one  to  five  feet  deep,  are  strewn 
in  a  pathway  ten  to  twenty  rods  wide,  which  extends  a  quarter 
of  a  mile  along  the  hill-side,  with  a  northwest-southeast  course, 
rising  three  hundred  feet  above  the  ordinary  modified  drift,  or  to 
a  height  about  eight  hundred  and  fifty  feet  above  the  sea. 
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Tlifw^  <Iunefl  occur  only  on  the  east  side  of  the  valley,  consist 
wlinllv  of  tine  sand,  and  lie  in  trains  which  ascend  from  the 
lii^lieiit  torraoe  in  a  southeast  direction  along  the  hill-side.  All 
these  oliar.icteristics  indicate  that  they  owe  their  origin  to  the 
tnin8|><>rtiiti(>n  of  sand,  by  the  prevailing  northeasterly  winds, 
fn>in  tlie  plains  below,  probably  at  the  period  when  these  had 
tlieir  f^n^aU^At  extent,  prior  to  their  excavation  by  the  river,  and^ 
we  may  presume,  before  the  appearance  of  a  forest.  They  are 
usually  made  ccHispicuous  at  the  present  time  by  being  blown  in 
drifts,  wliieh  are  so  constantly  changing  that  they  give  no  foot- 
hold to  v(*^tation  ;  but  when  they  occur  at  considerable  heights 
the  lower  {Mirtion  of  the  series  is  generally  grassed  over,  making 
th(*  up{M*r  drifts  appear  isolated  on  the  hill-side.  The  whole 
tniin  of  (iuih»fl  before  mentioned  is  equal  by  estimate  to  a  mass 
one  thouH;ind  feet  long,  fifty  feet  wide,  and  two  feet  deep,  thus 
containing  one  hundred  thousand  cubic  feet  or  five  thousand 
tcMis,  which  has  been  raised  by  the  wind  an  average  height  of 
one  huntlreU  and  fifty  feet. 

Another  very  gr>od  illustration  of  this  tran8|N>rting  power  of 
the  win4l  in  found  in  Sanbomton,  one  mile  southeast  from  Hill. 
Here,  as  also  in  New  Hampton,  the  ancient  dunes  have  been 
8\v(*pt  forward  anew  since  the  land  was  cleared.  The  sand  from 
a  hollow  one  hundred  and  fifty  feet  long,  forty  feet  wide,  and  two 
to  five  fei*t  deep  has  been  carried,  in  long  northwest- southeast 
drifts,  two  hundred  to  four  hundred  feet  farther  and  twenty-five 
to  thirty  fet*t  higher  up  the  hill.  The  depth  of  recent  excavation 
is  hIiowu  by  a  large  stump  which  has  been  thus  undermined. 

Similar  duncM,  high  above  the  ordinary  modified  drift,  occur 
alon^  the  east  Hide  of  Connecticut  River  in  New  Hampshire  and 
southeast  from  (hwipee  Lake. 

From  New  Hampton  to  Bristol  the  river  flows  westerly,  al- 
most at  right  angles  with  its  general  direction,  descending  by  a 
nearly  i-ontintious  slopt*  eighty-six  feet  in  the  four  miles,  this 
lx*ing  the  most  rapid  portion  of  its  course  south  of  East  Branch. 
Hen;  it  is  clos4*ly  Inirdered  by  sloping  hills,  and  differs  from  all 
the  reHt  of  tlfiH  valley  in  New  Hampshire  in  being  well-nigh 
destitutt*  of  mcNlified  drift.  The  high  terraces  reappear  below 
Brintol,  and  thence  to  Franklin  have  a  height  one  hundred  and 
fifty  to  one  hundrtnl  and  seventy-five  feet  al>ove  the  river. 

From  Franklin  to  the  Massachusetts  line  the  ancient  high 
flo(Ml-plain  of  the  Merrimack  is  everywhere  well  shown  by  con- 
spicuous terraces.    Along  much  of  the  way  these  terraces  expand 
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on  one  or  both  sides  into  wide  sandy  ^^  pine  plaina,"  bo  called 
because  their  principal  wood-growth  consists  of  white  or  pitch 
pines.  These  are  often  accompanied  by  a  thick  and  tangled 
undergrowth  of  scrub  oaks,  which,  with  the  pitch  pines,  flooriflh 
best  on  these  barren  plains.  The  terraces  have  a  very  lerel 
surface,  with  a  regular  but  slight  slope,  which  amounts  to  nearly 
the  same  as  the  descent  of  the  river. 

At  Franklin  the  upper  terrace  is  well  defined  upon  both  sides 
of  the  valley.  It  has  here  considerable  fall  in  a  short  distance, 
being  four  hundred  and  forty-five  and  four  hundred  and  forty  feet 
above  the  sea  at  the  north  side  of  Webster  Brook  and  Winni- 
piseogee  River,  and  descending  in  less  than  a  mile  to  four  hundred 
and  thirty  and  four  hundred  and  twenty  at  their  south  side.  In 
the  next  nine  miles  the  upper  terrace  falls  to  a  height  one  hundred 
and  twenty-five  feet  above  the  river,  which  continues  for  mote 
than  twenty  miles  to  the  north  part  of  Manchester,  the  highest 
terrace  seeming  to  descend  most  rapidly  near  the  present  falls  oi 
the  river,  so  that  a  nearly  uniform  height  above  the  river  is 
maintained. 

In  Canterbury  the  upper  terrace  spreads  out  into  plains  which 
are  at  some  places  a  mile  wide.  The  Boston,  Concord,  and  Mont- 
real railroad  through  this  town  is  upon  these  high  plains,  while 
the  Northern  railroad  in  Boscawen  and  Concord  lies  on  the  low- 
est terrace,  being  embanked  much  of  the  way  to  raise  it  above 
the  floods  of  spring.  The  plains  of  the  south  part  of  Canterbury, 
extending  one  mile  into  Concord,  show  an  unusually  rapid,  con- 
tinuous slope,  amounting  to  eighty  feet  in  four  miles,  or  from 
one  hundred  and  thirty  to  only  fifty  feet  above  the  river.  The 
north  end  of  this  slope  appears  to  be  at  the  normal  height,  rep- 
resenting the  level  of  the  river  at  the  time  of  deposition  of  these 
plains,  while  its  south  end  is  about  seventy  feet  below  this  nor- 
mal line,  which  is  here  shown  on  the  west  side  in  the  phdns 
north  and  south  of  Fisherville. 

Boscawen  village  is  built  on  the  south  end  of  a  siinilarly  slop- 
ing terrace,  three  miles  long,  in  which  distance  it  falls  thirty 
feet,  and  we  find  thirty  feet  more  fall  of  the  same  terrace  in  less 
than  a  mile  along  the  village  street.  The  whole  of  this  terrace 
is  below  the  normal  height,  showing  a  deficiency  of  fifteen  feet 
at  its  beginning  and  of  forty  feet  at  the  north  end  of  Boscawen 
village. 

The  supply  of  alluvium  brought  down  by  the  river  at  this 
point  was  not  sufficient  to  fill  the  valley  to  its  average  depth. 


1877.]  Siufaei  Oeohgy  oftks  Mtnimaek  ValUy.  529 

Tlie  lf>\vor  portions  of  these  slopes  were  probably  sixty  foet  be- 
low the  Hiirface  of  water,  wliich  was  held  back  by  the  extensive 
plains  brought  in  from  the  Contoocook  and  Soucook  valleys. 
Th('H«»  plains  have  their  gn!*eatest  development  on  the  east  side  of 
MiTriinack  River,  extending  six  miles  from  above  East  Concord 
to  the  mouth  of  the  Soucook.  Their  area  of  greatest  width,  which 
exreeds  two  miU*rt,  is  oppcHiite  the  city  of  Concord. 

In  Boricawou  and  Canterbury  and  through  Concord,  the  low- 
4*st  t4Tra<*e  for  twelve  miles  occupies  a  wide  area,  of  wliich  a 
hir^e  part  is  overflowed  by  die  high  water  of  spring,  forming  the 
onlv  extensive  interval  on  this  river  south  of  Flvmoutli.  Fine 
viewH  are  here  alTordtHl  at  the  edge  of  the  plains,  whose  high 
hIniTH  (letMXMid  abruptly  a  hundred  feet,  overlooking  the  fertile 
intervals  and  the  windings  of  the  river  for  miles  north  and  south. 

Ancient  river-beds  are  indicated  at  many  pla(*t»s  by  shallow 
ponds,  wliirh  lie  in  long  and  frequently  curved  depnnisions  of  the 
lH>ttoiii-land.  Horseshoe  Pond  is  one  of  these,  situated  at  the 
i)f>rth  <'nd  of  Main  Street,  in  Concord.  It  is  shaped  like  a  crcs- 
(M*nt,  Unng  a  half  mile  long,  nearly  as  wide  as  the  present  chan* 
nel,  and  Hix  feet  above  the  ordinary*  height  of  the  river.  Its 
mitldle  ]H>rtion  lies  at  the  foot  of  a  higher  terrace,  against  whieh 
the  river  once  swept  its  full  current.  The  nearest  point  of  the 
prf*Hent  channel  is  a  half  mile  distant  at  the  north,  where  the 
river  iKMids  and  n«iw  directs  its  current  against  Sugjirball  Bluff,  a 
mile  and  a  half  northeast  from  Horseshoe  Pond.  The  date  of 
theik*  changes  cannot  be  stated ;  they  occurre<l  before  the  first 
settleineiit  here,  one  hundred  and  fifty  years  ago. 

( >ii  the  east  8i«le  of  the  '*  Fan  **  or  broad  interval  op])osite  the 
nnrth  part  of  the  city  of  Concord,  the  river  formerly  flowed  by  a 
very  circuitous  route  four  hundred  and  sixtv  rcnls,  which  was 
Hhiirteiicd  to  f>iie  hundred  and  fif^'  rods  by  great  freshets,  in  182<>« 
l^L*^,  and  lH*n,  cutting  a  din*ct  course  across  two  |MMiinsulas. 
pDhtU  <»ccu)>y  portions  of  the  old  channel.  Sugarball  Bluff,  one 
huiuiri*<l  and  twenty- five  feet  in  height,  which  forms  the  edge  of 
the  s;inil  plain  near  this  place,  is  now  being  rapidly  undermined. 
At  I)avi.H*s  BlutT,  a  mile  to  the  south,  and  of  about  the  same 
height  ;u)  Sugsirball  Bluff,  a  width  of  three  rods  has  b<*en  swept 
away  in  an  many  days.  Erosion  at  this  iM>int  liiw  continued 
thirty  ytnirs,  requiring  a  dwelling-house  near  the  edge  of  the 
bhitT  t4i  U*  H4.>veral  tim<«  moved  and  the  rosid  changed. 

Them*  ni*ent  incursions  of  the  river  upon  the  plains,  and  the 
ordinary  changes  in  its  channel  upon  the  intervals,  washing  away 
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yearly  from  one  bank  and  adding  to  the  side  opposite,  leave  no 
doubt  that  the  river  has  flowed  at  the  foot  of  the  bluffs  along 
their  whole  extent,  occasionally  making  a  deep  excavation  beyond 
its  usual  bounds,  as  on  the  east  side  south  of  Sugarball  Bluff ; 
that  the  high  plain  originally  filled  the  whole  valley ;  and  that 
the  river  has  swept  many  times  from  side  to  side  over  the  space 
occupied  by  its  lower  terraces  and  interval. 

Valuable  beds  of  clay,  extensively  used  for  brick-making, 
occur  in  the  highest  terrace  for  four  miles  north  from  Hooksett 
upon  the  east  side.  This  clay  appears  to  form  a  nearly  continu- 
ous stratum,  which  has  a  thickness  of  twenty  to  thirty  feet,  with 
its  top  about  one  hundred  feet  above  the  river.  It  is  overlaid  by 
a  few  feet  of  sand.  The  upper  half  of  this  stratum  consists  of  a 
hard  and  compact  gray  clay.  At  a  depth  of  ten  to  fifteen  feet 
this  is  frequently  separated  by  a  thin  layer  of  sand,  one  fourth 
of  an  inch  to  three  inches  thick,  from  the  underlying  blue  clay^ 
which  is  soft  and  plastic  when  dug  from  the  bank.  These  divis- 
ions are  nearly  equal  in  amount,  but  in  some  of  the  brick-yards 
only  the  upper  gray  clay  is  exposed.  TheT  same  gray  and  blue 
clay,  the  latter  always  below  the  former,  are  frequently  found  in 
the  southeast  part  of  New  Hampshire  and  along  Hudson  River 
and  Lake  Champlain. 

At  Amoskeag  Falls  the  alluvium  is  two  miles  wide,  and  it 
averages  thus  for  three  miles  below,  the  city  of  Manchester  lying 
at  the  middle  of  this  distance  on  the  east  side.  The  greater  part 
of  this  area  consists  of  high  sandy  or  gravelly  plains,  whose  bar- 
renness made  this  township,  under  its  former  name  of  Derryfield, 
proverbial  for  poverty.  The  falls  were  then  utilized  only  as 
a  fishing  place.  The  river  here  descends  fifty-six  feet,  and  its 
water-power  has  within  fifty  years  built  up  the  largest  city  in 
the  State. 

In  Merrimack  and  Litchfield  the  high  sandy  plains  have  a 
larger  development  than  in  any  other  portion  of  this  valley, 
excepting  Concord.  On  the  east  side  the  modified  drift  occu- 
pies almost  the  entire  township  of  Litchfield.  An  area  one 
fourth  to  three  fourths  of  a  mile  wide  next  to  the  river  is  the 
fertile  low  terrace,  which  is  partly  interval,  as  opposite  the  mouth 
of  Souhegan  River,  but  lies  mostly  somewhat  above  high  water. 
East  of  this  is  the  plain,  about  one  hundred  feet  above  the  river, 
having  the  same  height  as  in  Merrimack  on  the  west. 

The  sand  and  gravel  of  the  plain  between  Nashua  River  and 
Salmon  Brook,  on  which  the  principal  part  of  the  city  of  Nashua 
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is  built,  appear  to  have  been  brought  partly  by  each  of  these 
•tnminfi  and  partly  from  the  northwest  along  the  avenue  fol* 
lowml  bv  the  Wilton  railroa<l,  where  no  stream  now  exists.  A 
continuous  belt  of  alluvium,  upon  which  this  railroad  is  built, 
extends  six  miles  from  the  Sonhegan  River  in  Amherst  to  the 
plains  n«>ar  the  mouth  of  Nashua  River.  Its  narrowest  place, 
thre^  miles  from  the  city,  is  a  third  of  a  mile  wide,  while  its 
widest  portions,  in  the  northwest  corner  of  Nashua  ami  south 
part  of  Amherst,  are  one  and  a  half  miles  wide.  These  plains 
consist  of  horizontally  stratified  sand  and  gravel,  and  show  a 
gnulual  descent  from  northwest  to  southeast,  amounting  to  sev- 
entv-iive  fc^t  in  the  six  miles. 

Kamen,  Itemarkable  ridges  of  coarse,  water-worn  gmvt^l,  fre- 
quently interstratified  with  layers  of  sand,  and  sometimes  inirlos- 
ing  large,  angular  bowlders,  occur  in  the  Merrimack  Vsilh'V  in 
Thornton,  Fninklin,  Boscawen,  and  Concord  ;  in  a  series  twenty 
miles  long,  which  extends  fn>m  Loudon  along  Souoook  River  to 
its  mouth,  and  thence  along  the  west  side  of  Merrimaek  Itiver  to 
Manchester ;  in  Nashua  and  Hudson ;  in  another  rn^ricH,  which 
has  been  tnu^ed  by  Rev.  (ieorge  F.  Wright,  of  Andover,  extend- 
ing alN)ut  twenty-five  miles,  through  Methuen,  Lawrence,  Ando- 
ver,  Wilmington,  North  Reading,  and  Reading,  to  Waketield ; 
along  Bmndy  Krow  Knxik  in  Haverhill,  and  thence  continuing 
toathward  in  a  series  similar  to  the  hist ;  and  in  Newburyport. 

The  plains,  terraces,  and  intervals  consist  of  fine  gravel,  sand, 
eUy,  or  silt,  horizontally  stratified ;  but  these  ridg(*s  are  mainly 
oomposetl  of  very  coarse,  water-worn  gr.ivel,  often  containing 
•tones  two  or  three  fe<»t  in  diameter.  When  the  gnivel  is  mixed 
with  layers  of  sand,  x\r  is  frequently  the  cast;  in  the  entire  st»ction 
of  a  riilge,  these  materials  are  very  irregularly  iK'dded,  portions 
of  them  dipping  at  a  high  angle,  giving  the  whole  a  rudely  anti- 
clinal t>r  an*heil  stnititicatitm.  In  many  of  these  ridges,  however, 
a  section  shows  no  beils  of  ssind,  and  almost  no  marks  ol  stnit- 
ification  ;  but  there  is  still  evidence  that  the  dei>osit  was  formed  by 
1  current  of  water.  It  contains  onlv  the  smaller  l>o\vI(lers  which 
would  be  thus  separated  <mt  from  the  coarse  glacial  drift  or  till : 
these  have  been  more  or  less  rounded  bv  water- wear ini;,  l>eincr 
qaite  different  from  the  glaciated  stones  of  the  till,  while  tlie  s;md 
and  clay  have  been  mostly  swept  forward  by  the  stren^tli  of  the 
current.  Wherever  the  ordinary  tine  alluvium  has  been  depos- 
ited it  overlies  or  in  part  covers  the  gnivel  ridges,  wliirli  are 
therefore   the  oldest  of  our   modified   drift  deposits.     Similar 
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ridges  of  gravel  have  been  often  described  by  European  geolo- 
gists, under  the  various  names  of  kamee  in  *  Scotland,  eskere  in 
Ireland,  and  daar  in  Sweden. 

In  Concord  these  kames  form  the  uneven  east  part  of  Blossom 
Hill  cemetery,  and  extend  south  one  and  a  half  miles.  The  south 
end  of  this  series  is  a  single  steep  ridge  twenty-five  to  forty  feet 
high,  called  Whale's  Back,  which  originally  extended  a  quarter 
of  a  mile.  Its  north  portion  has  been  used  by  the  city  in  making 
and  repairing  streets.  No  kame-like  deposits  were  discovered 
along  the  east  side  of  the  river  in  Concord,  the  whole  mass  of  the 
plains  being  fine  alluvium. 

Similar  ridges  were  next  found  just  below  the  mouth  of  Sou- 
cook  River,  exposed  by  railroad  excavation  on  both  sides  of  the 
Merrimack.  The  kame  here  cut  through  by  this  river  is  a  portion 
of  a  series  which  extends  twenty  miles,  from  Loudon  to  Man- 
chester. The  greater  part  of  these  kames  consist  of  very  coarse, 
water- worn  gravel,  containing  pebbles  six  inches  to  two  feet  in 
diameter,  with  no  intermixture  of  clear  sand.  They  are  disposed 
in  irregular  ridges  of  southerly  trend  with  the  valley,  sometimes 
single,  but  more  often  with  irregular  branches,  or  several  are  par- 
allel to  each  other.  Their  height  varies  from  sixty  to  one  hun- 
dred and  twenty-five  feet  above  the  river,  and  they  are  otten  cov- 
ered, or  nearly  so,  by  the  alluvium  of  the  plains.  Upon  the  Sou- 
cook  River  these  kames  are  repeatedly  cut  through  by  its  present 
channel,  as  also  near  its  mouth  by  the  Merrimack,  but  in  the 
fourteen  miles  farther  south  they  lie  wholly  on  the  west  side  of 
the  Merrimack,  near  the  edge  of  its  alluvial  area. 

This  series  of  kames  and  others  observed  along  Merrimack 
River  in  New  Hampshire,  the  single  continuous  kame,  one  hun- 
dred and  fifty  to  two  hundred  feet  in  height,  which  extends 
twenty-four  miles  along  Connecticut  River  from  Lyme,  N.  H., 
to  Windsor,  Vt.,  and  a  notable  series  which  extends  from  Saco 
River  at  Conway  to  Six-Mile  Pond,  and  from  Ossipee  Lake 
southeastward  along  Pine  River,  all  lie  in  the  middle  or  lowest 
parts  of  the  valleys,  which  are  bordered  by  high  ranges  of  hills. 

The  kames  which  we  have  next  to  consider  do  not  follow  the 
present  water-courses,  but  run  directly  across  the  Merrimack  and 
other  rivers,  which  here  have  no  well-marked  valleys,  being  not 
much  lower  than  the  hollows  between  the  hills  on  either  side. 
Occupying  these  hollows,  the  kames  extend  long  distances  in  a 
somewhat  devious  but,  for  the  whole  series,  quite  straight  course, 
which  is  about  half-way  between  south  and  southeast. 
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A  portion  of  the  Andover  Bories  of  kames  was  dt-wrilnMl  by 
I)r.  Kdwanl  Ilitohcook,^  in  1842^  which  ap)x^ar8  to  be  tho  earliest 
notice  of  these  peculiar  gr.ivcl  ridges  in  America,  lie  writes : 
**  The  most  common  and  most  remarkabh>  as{>ect  assumed  by 
these  elevations  is  that  of  a  tortuous  collection  of  ridges  and 
roundc^l  and  even  conical  hills,  with  correH{H)nding  depressions 
between  them.  These  depressions  an^  not  valleys  which  might 
have  been  prmluced  by  running  watcT,  but  mere  holes,  not  un- 
frequently  occupie<l  by  a  pond." 

The  extent  of  this  series  was  at  first  supposed  to  be  about  one 
and  a  half  miles,  but  Rev.  George  F.  Wright'  has  recently 
traced  it  fullv  twentv-five  miles,  from  Methuen  to  Wakefield. 
He  has  also  traced  a  3(H.*ond  parallel  si»ri«*s,  which  lies  about 
seven  miles  farther  east,  passing  through  Haverhill,  (iroveland, 
tieorgi'town,  Itoxfurd,  Topsfield,  and  Wenham.  These  ridges 
"are  onlinarily  composeil  of  sand,  gmvel,  and  pebbles,  the  latter 
from  a  few  inches  to  two  or  three  ftH.*t  through,  sometimes  irreg- 
ularly stnitified,  the  coarse  matiTial  InMug  as  likely  to  abound 
near  the  top  as  at  the  bottom  ;  at  other  times  ten  or  fifteen  feet 
or  more  in  thickness  will  give  no  sign  of  stnitification  whatever. 
....  The  fragments  of  rock  in  the  ridges  are  nearly  all  some- 
what rounde<l  and  ap)Kirently  water- w<>rn."  The  fii-st  of  these 
series  is  well  shown  in  Lawrence,  a  short  distance  southesist  fn)m 
the  water- works  reservoir.  On  the  west  side  of  Shawshin  River, 
opposite  Andover  village,  it  consists  of  three  parallel  kames* 
known  \\a  East,  Indian,  and  West  ridges,  whi(*h  are  res|>ectively 
f(»rty,  fifty,  and  ninety  fl^et  high.  The  last  two  inclom^  a  lM>g 
filled  with  peat  and  mud,  twenty  to  thirty  feet  deep.  The  base 
fpf>m  which  these  measun*ments  were  taki^n  was  fortv  feet  alnive 
Shawshin  River  and  ninety  feet  above  the  sea. 

Prominent  hills,  com[>08ed  of  unuKNlified  drift  or  till,  are  scat- 
tered here  and  there  along  the  course  of  the  Merrimack  Uiv4»r 
through  Massachusetts,  and  in  some  townships  are  almost  as 
thickly  set  as  possible.  These  remarkable  accumulations  of  till 
are  reailily  recognized  because  of  their  smooth  and  regular  con- 
tour. Fnim  their  resemblance  in  shape  to  a  lens,  Prnf.  (\  II. 
Hitchcock  has  denominated  them  Ivntiruhir  hilh.  Th«iv  an*  ob- 
long  or  sometimes  nearly  round,  with  steep  sides  and  sm<K)thly 
roanded  tops*  and  vary  from  an  eighth  nf  a  mile  to  a  half  mile  in 
length,  and  from  forty  feet  to  two  hunditHi  U^vi  in  IhMglit.     Tlu'ir 

*  TnuiMctioni  of  the  Afiociiition  of  American  (ii*<)I(i^i«tt  nnd  Naturali-m 

*  Proeeeduigi  of  Ibe  Boston  Sudetj  of  Nmcural  Hutorv.  rol.  xix.,  pp.  47-63. 
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longest  axis  has  moet  frequently  a  northwest-southeast  trend, 
coinciding  nearly  with  the  course  of  strisB  on  ledges  throughout 
this  part  of  New  England.  This  is  well  seen  on  the  north  side 
of  the  Merrimack,  notably  in  Ekut  Kingston,  Kensington,  and 
SoQtfa  Hampton,  N.  H. ;  but  there  are  many  exceptions  on  the 
WMtb  fide  of  this  river. 

Hmt  till  CO  the  surface  of  these  hills  is  comparatively  loose  and 
«iii'3t.  brownish  or  yellowish  in  color,  and  contains  frequent 
\y.^Ait%  up  to  five  feet  or  more  in  diameter,  many  of  which  are 
MuriijEar  and  wholly  unworn.  At  a  depth  of  two  or  three  to  fif- 
iMSi  '.c  twenty  feet,  this  upper  till  is  succeeded  by  the  very  com- 
davev,  and  dark  or  bluish  lower  tilL  which  contains  few 

Tt  bowlders,  but  is  thickly  filled  with  stones  up  to  one  or  two 
isMA  io  diameter,  nearly  all  of  which  are  glaciated,  having  bev- 
*iti  or  striated  sides  and  rounded  edges. 

Typical  examples  of  these  drift  hills  are  Bear  Hill  in  Methuen  ; 
SSver'a,  Golden,  and  Great  hills  in  Haverhill;  Morse  Hill  in 
Kingston ;  Moulton  Ridge,  Martin,  and  Horse  hills  in  Ken- 
;  Indian  Ground  and  Chair  hills  in  South  Hampton ; 
Whittier's  Hill  in  Amesbury  ;  Powow  Hill  in  Salisbury ;  Prospect 
Hill  in  Andover ;  Hazeltine  and  Dead  hills  in  Bradford  ;  Bald 
Pate  Hill  in  Georgetown ;  and  Crane  Neck  and  Archelaus  hills 
in  West  Newbury. 

Modified  drift  is  scanty  or  wanting  along  this  part  of  Merri- 
mack River.  The  floods  from  which  it  was  deposited  seem  to 
have  kept  their  straight  course  and  carried  the  most  of  their 
alluvium  southward,  passing  over  the  very  low  water-shed  be- 
tween Lowell  and  Massachusetts  Bay.  A  conspicuous  sand  ter- 
race at  Haverhill  was  brought  down  by  Little  River.  Its  steep 
escarpment  shows  that  much  of  this  deposit  has  been  undermined 
by  the  Merrimack. 

Part  of  the  city  of  Newburyport  is  built  on  a  broadly  rounded 
ridge  of  gravel  and  sand,  which  probably  had  a  similar  origin 
with  the  narrower  and  steep  ridges  of  the  kames.  This  deposit 
appears  first  in  the  south  part  of  Amesbury.  It  has  been  cut 
through  by  Merrimack  River,  and  on  its  opposite  side  rises  to  a 
height  of  about  one  huudred  and  fifty  feet  in  Moulton's  Hill. 
A  quarter  of  a  mile  farther  southeast  it  is  depressed  to  seventy 
five  feet,  and  shows  the  sharp  ridges  and  knolls  of  typical  kames. 
From  this  point  it  extends  with  a  nearly  uniform  height  of  about 
one  hundred  feet  along  High  Street  to  the  middle  of  the  city, 
and  thence  continues  on  the  southwest  side  of  this  street  to  the 
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Upper  Green.  Here  it  is  interrnptecl  for  a  little  (listanee,  be- 
Tond  which  it  lies  on  the  northeast  side  of  this  street,  extending 
to  within  a  half  mile  of  Old  Town  Hill.  The  entire  length  of 
Ifaia  ridge  is  six  miles.  No  other  high  deposits  of  modiii«Kl  drift 
are  fnund  in  this  vicinity,  and  wide  areas  of  lowland  border  it  on 
both  Hides.  Excavations  in  the  northwest  part  of  the  city  show 
the  ridge  there  to  be  composed  mainly  of  water-worn  gravel,  with 
the  largest  pi^bbles  about  a  foot  in  diameter.  A  railroad  cut, 
known  as  March's  Hill,  two  miles  farther  southeast,  has  only 
oecasional  layers  of  gmvel,  with  the  largest  pebbles  six  inches  in 
diameter,  very  irrc^larly  interstratified  with  sand,  which  is  hero 
four  fifths  of  the  whole  deposit.  The  depth  of  UKHlified  drift  form- 
ing this  ridge  is  shown  by  wells  to  be  from  fifty  to  ninety  fee^t. 

At  the  mouth  of  Merrimack  Kiver  a  ridge  of  sand,  twenty-five 
to  fifty  feet  high  and  ten  to  forty  rods  wide,  extends  for  several 
miles  both  to  the  north  and  south,  facing  the  oci^in.  Marshes  a 
mile  wide,  with  their  surfiice  two  or  three  fe4»t  l>elow  the  highest 
tides,  lie  on  the  west  side  of  this  ridge*.  Its  gentle  eastern  slope 
forms  the  beaches  of  Salisbury  and  IMum  Island.  For  a  quarter 
of  a  mile  or  more  out  from  these  beaches  the  water  is  shallow, 
and  the  waves  bn^ak  upon  shifting  banks  of  sand.  The  ridge  is 
built  up  or  washed  away  by  the  same  cause,  and  is  alsr>  chain- 
Deled  and  heaped  into  mounds  by  the  winds,  which  are  con- 
stantly changing  its  form. 

The  mouth  of  the  river  has  varic^d  much  during  the  past 
•ixtv-five  years.  A  fort  built  in  1812  at  the  north  end  of  IMum 
Island  remained  at  one  time  three  fourths  of  a  mile  north  from 
the  river *s  mouth  on  Salisbury  Beach.  Subsequent  cliangi^  have 
brought  the  river  back,  so  that  now  it  flows  out  to  sea  at  nearly 
the  same  point  as  in  l8l2. 

We  having  now  examined  the  rei^ent  geological  nnrords  of  this 
▼alley,  it  remains  for  us  to  seek  their  onler  und  meaning.  The 
edges  of  the  lenticular  hills  of  till  are  overlaid  by  the  kanu*s, 
mm!  these  are  in  turn  partly  covered  by  the  alluvium  of  the  plains 
and  terraces.     The  till  is,  therefore,  the  oldest  of  these  deposits. 

This  extraorrliiiarv  formation,  and  the  rouiuleil  form  and  stria- 
tion  of  exposed  ledges,  observed  in  all  countries  where  till  is 
found,  presented  one  of  the  most  ditlicult  problems  of  geology, 
which  has  been  solved  and  made  clear  bv  a  tluMiry  too  wtmderful 
erer  to  have  lKH.*n  conjectured,  were  we  n<»t  led  to  it  by  abtindant 
and  undeniable  testimony.  This  theory  wan  first  broni'ht  out 
prominently  by  Agassiz  in  1H40,  and  was  based  uiH)n  his  studies 
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of  the  glaciers  in  the  Alps.  These  fields  and  rivers  of  ice,  several 
hundred  feet  in  depth,  are  found  descending  from  the  regions  of 
pei'petual  snow,  their  rate  of  motion  being  one  to  five  hundred  feet, 
or  even  more  in  their  steepest  portions,  in  a  year.  Many  angular 
blocks  and  fragments  which  fall  from  the  bordering  cliffs  are  car- 
ried along  on  the  surface  of  the  ice,  or  are  contained  in  its  mass, 
with  others  torn  from  the  rocks  over  which  it  moves,  and  under 
its  vast  weight  these  act  as  graving  tools  to  round  and  striate  the 
ledges  beneath.  The  similar  striation  of  all  northern  countries 
and  the  formation  of  the  till  have  been  effected  by  a  uniform 
cause,  namely,  a  moving  ice-sheet  which  overspread  the  continents 
from  the  north. 

This  continental  glacier  had  accumulated  sufficiently  deep  to 
cover  every  mountain  summit  in  New  Hampshire.  That  it  over- 
topped Mt.  Washington  is  fully  proved  by  recent  discoveries  of 
Professor  C.  H.  Hitchcock,  the  state  geologist.  Its  thickness  far- 
ther to  the  north  was  so  much  greater  than  in  this  latitude  that 
its  immense  weight  caused  the  ice  to  flow  slowly  outward,  and 
the  direction  of  its  current  in  New  England  was  to  the  south  and 
southeast.  By  this  motion  fragments  were  torn  from  the  ledges, 
and  a  large  part  of  these  were  sooner  or  later  held  in  the  bottom 
of  the  ice  and  worn  to  a  small  size  by  friction  upon  the  surface 
over  which  it  moved.  The  resulting  mixture  formed  beneath  the 
ice  is  the  ground-moraine  or  lower  till.  Its  dark  and  frequently 
bluish  color  is  due  to  seclusion  from  air  and  water  during  its 
formation,  as  pointed  out  by  Torell,  leaving  its  iron  principally  in 
the  form  of  ferrous  silicates  or  carbonates ;  and  its  compactness  and 
hardness  have  resulted  from  compression  under  the  great  weight 
of  ice.  While  this  deposit  was  thus  accumulating  beneath  the 
ice,  great  amounts  of  material,  coarse  and  fine,  were  swept 
away  from  hill  slopes  and  mountain  sides,  and  afterward  carried 
forward  in  the  ice.  When  this  melted  a  large  portion  of  the 
material  which  it  contained  fell  loosely  upon  the  surface,  forming 
an  unstratified  deposit  of  gravelly  earth  and  bowlders,  called  upper 
till.  It  will  be  seen  that  the  upper  member  is  the  one  usually 
exposed  at  the  surface,  and  it  is  often  the  only  one  present  where 
only  a  thin  covering  of  till  is  found.  Its  characteristics  are  the 
larger  size  of  its  bowlders,  which  are  mostly  angular  and  unworn  ; 
the  yellowish  color  of  its  fine  detritus,  produced  by  the  hydrated 
ferric  oxide  to  which  its  iron  has  been  changed  by  exposure  to  air 
and  water ;  and  the  comparative  looseness  of  its  whole  mass. 

Frequently  about  Winnipiseogee  Lake,  and  rarely  elsewhere,  de- 
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posits  of  8tratifi(Hl  clay  or  sand  are  found  botwoen  tlio  lower  un<l 
up^ier  till.  In  tlioM*  plaot>s  the  contour  of  the  land  8i*eni8  to  have 
prevented  free  drainage  from  the  foot  of  the  melting  ice-sheet. 
The  water  then  melted  large  open  spaces  beneath  the  ice  near  its 
margin,  in  which  these  IhhIs  of  stratified  drift  were  dejwsitetl. 
The  overlying  till  was  contained  in  the  ice-sheet,  and  fell  upon 
the  surface  when  its  melting  was  completed. 

The  distribution  of  the  till  in  this  valley  is  quite  irregular. 
Sometimes  no  considenible  accumulations  of  it  are  seen  for  sev- 
eral miles,  and  the  ledges  lie  at  or  near  the  surface.  Else- 
where the  till  occurs  in  large  amount,  covering  the  ledges  which 
are  scarcely  ex|K>sed  over  some  wlH»le  townships  near  the  coast. 
Wherever  it  is  found  plentifully  it  is  to  a  large  extent  massed  in 
the  peculiar  lenticular  hills,  which,  except  a  thin  layer  on  the  sur- 
face, are  entin»ly  composed  of  lower  till ;  but  we  cannot  explain 
how  the  ice  acted  to  accumulate  its  ground-moraine  over  some 
sections  in  these  regular  hills,  while  over  other  large  areas,  appar- 
ently not  otherwise  diflferent,  they  are  wholly  wanting. 

The  dejnirture  of  the  ice-sheet  was  attended  with  a  conipara- 
tively  rapid  dei)osition  of  the  abundant  materials  which  it  con- 
tained. It  is  probable  that  its  final  melting  took  place  mostl}' 
upon  the  surface,  so  that  at  the  last  great  amounts  of  iletritus 
were  exposed  to  the  washing  of  its  innumerable  streams.  The 
surface  of  the  ice-sheet  beainie  molded  by  this  process  of  de- 
struction into  grtmt  biisins  and  valleys,  and  the  avenues  by  which 
its  melting  waters  escaped  came  gi*adually  to  coincide  with  the 
depressions  of  our  present  surface.  When  the  glacial  river  en- 
tered the  o|>en  area  from  which  the  ice  had  retreated,  or  in  the 
lower  part  of  its  channel  while  still  walled  on  both  sides  by 
ioe,  its  current  was  slackened  by  the  less  rapid  descent,  causing 
the  deposition  first  of  its  coarsest  gravel,  and  afterwards,  in 
saccession.  of  its  finer  gnivel,  sand,  and  fine  silt  or  clay.  The 
ralleys  were  thus  fille<l  with  extensive  and  thick  tleiM)sits  of  ukhI- 
ified  drift,  which  increiused  in  depth  in  the  ssime  way  that  ad- 
ditions are  now  made  to  the  bottom-lands  or  intervals  of  our 
large  rivers  by  the  annual  flootls  of  spring.  The  i>orti(m  of  the 
material  contained  in  the  ice-sheet  which  escaped  this  erosion  of 
its  streams  formed  the  upper  till.  The  abundant  d<*position  of 
drift,  both  stratified  and  unstratified,  during  this  final  melting  of 
the  ice-sheet  has  been  brought  into  it«  due  j)n>niinence  by  Prof. 
James  D.  Dana,  who  denominates  this  the  Champhtin  pcrhil^  de- 
riTing  the  name  from  marine  beds  of  this  era  which  occur  on  the 
borders  of  Lake  Champlain. 
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The  oldest  of  our  deposits  of  modified  drift  are  the  kames. 
From  the  position  of  these  peculiar  accumulations  of  gravel,  which 
are  overlaid  by  the  horizontally  stratified  drift,  the  date  of  their 
formation  is  known  to  be  between  the  period  when  the  ice-sheet 
moved  over  the  land  and  that  closely  following,  in  which  this 
more  recent  modified  drift  was  deposited  in  the  open  valleys  from 
the  floods  that  were  supplied  by  the  melting  ice.  We  are  thus 
led  to  an  explanation  of  the  kames  which  seems  to  be  supported 
by  all  the  facts  observed  in  New  Hampshire  and  Massachusetts, 
and  which  appears  to  apply  also  to  the  similar  deposits  that 
have  been  described  in  other  parts  of  the  United  States  and  in 
Europe. 

The  melting  of  the  ice-sheet  over  New  England  advanced  from 
the  sea-coast  towards  the  north  and  northwest.  The  lowest  and 
warmest  portions  of  the  land  were  probably  first  uncovered,  and 
as  the  melted  area  advanced  into  the  continental  glacier  its  vast 
floods  found  their  outlet  at  the  head  of  the  advancing  valley. 
This  often  took  place  by  a  single  channel  bordered  by  ice-walls, 
as  was  the  case  along  the  Connecticut  kame ;  but  in  the  Merri- 
mack Valley  and  in  Eastern  Massachusetts,  these  glacial  rivers 
also  frequently  had  their  mouths  by  numerous  channels,  which 
were  separated  by  ridges  of  ice.  In  these  channels  were  deposited 
materials  gathered  by  the  streams  from  the  melting  glacier.  By 
the  low  water  of  winter  layers  of  sand  would  be  formed,  and 
by  the  strong  currents  of  summer  layers  of  gravel,  often  very 
coarse,  which  would  be  irregularly  bedded,  —  here  sand  and  there 
gravel  accumulating,  and,  without  much  order,  interstratified  with 
each  other.  Sometimes  the  melting  may  have  been  so  rapid  that 
the  entire  section  of  a  kame  may  show  only  the  deposition  of  a 
single  summer,  which  would  then  be  very  coarse  gravel  without 
layers  of  sand.  When  the  bordering  and  separating  ice-walls  dis- 
appeared, these  deposits  remained  in  the  long  ridges  of  the  kames, 
with  steep  slopes  and  irregularly  arched  stratification.  Very  ir- 
regular short  ridges,  mounds,  and  inclosed  hollows  resulted  from 
deposition  among  irregular  masses  of  ice.  The  glacial  rivers 
which  we  have  described  appear  to  have  flowed  in  channels  upon 
the  surface  of  the  ice,  and  the  formation  of  the  kames  took  place 
at  or  near  their  mouths,  advancing  as  fast  as  the  ice-front  re- 
treated. 

The  extensive  level  plains  and  high  terraces  which  border  our 
rivers,  constituting  the  most  conspicuous  and  by  far  the  largest 
portion  of  our  modified  drift,  wpre  also  deposited  in  the  Cham- 
plain  period.     The  departing  ice-sheet  was  the  principal  source 
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both  of  the  vast  amount  of  material  and  of  wat^^r  for  sweeping 
it  into  the  valleys,  which  appear  in  most  oases  to  have  been  tlius 
6lled  to  the  level  of  their  higlu>st  terraces.  The  prevailing  hor- 
izontal stratification  of  these  deposits  shows  that  they  wen*  spread 
over  large  areas  by  the  current  of  the  floods  which  held  them  in 
suspension.  The  modiiie<l  drift  thus  increasetl  in  depth  in  the 
principal  valleys  through  a  long  period,  which  may  have  con- 
tinue<l  till  the  last  of  the  ice  at  the  heads  of  the  valley  and  of  its 
tributaries  had  disappeared. 

During  the  recent  or  terrace  period  the  rivers  have  been  at 
work  excavating  deep  and  wide  channels  in  this  alluvium. 
The  terraoefl  mark  heights  at  which  in  this  work  of  erosion  they 
have  left  portions  of  their  successive  flcMMl-plains.  As  soon  as 
the  supply  of  material  became  insuflicient  to  fill  the  place  of  that 
excavatetl  by  the  river,  a  deep  channel  was  gnidually  formed 
ID  the  broad  floo<l-plain.  This  process  was  very  slow,  allowing 
the  river  to  continue  for  a  long  time  at  nearly  the  same  level, 
andermining  and  wearing  away  its  bank  on  one  side,  and  de- 
positing the  material  on  the  opiKJsite  side,  till  a  wide  and  nearly 
level  lower  flood-plain  would  be  formed,  bordered  on  both  sides 
by  steep  terraces.  When  the  current  became  turned  to  wear 
away  the  bank  in  tlie  opposite  direction,  a  large  portion  of  this 
new  flood-plain  would  be  undermined  and  redei)08ited  at  a  lower 
level ;  but  'the  direction  of  the  current's  wear  might  Ih*  again 
reversed  in  season  to  leave  a  narrow  strip  which  would  then  form 
a  lower  terrace.  In  this  way  the  Merrimack  River  through  New 
Hampshire  has  excavated  its  ancient  high  flcKxl-plain  of  the 
Champlain  period  to  a  depth  of  s(*venty-five  to  one  hundred  and 
fifty  feet,  for  a  width  varying  fn)m  an  eighth  of  a  mile  to  one 
mile.  In  Canterbury  and  Concord  we  see  the  highest  phiin  is 
being  now  undermined  by  the  wear  of  the  current,  forming  steep 
bluffs. 

The  very  fine  character  of  the  materials  which  compost*  the 
lowest  terraces  and  the  inU^rval  or  pn^sent  flood-plain  is  due*  to 
this  wearing  away  and  redeposition  by  the  river,  which  have  been 
many  times  repeated,  till  what  may  have  been  at  first  gravel  be- 
comes very  fine  sand  or  silt.  By  each  n^moval  this  alluvium  is 
made  one  degree  finer,  and  is  deposited  at  a  lower  level  and 
Carther  down  the  stream.  The  end  of  its  slow  journey  is  the 
ocean,  where  it  will  help  to  make  the  sedimentary  rocks  of  this 
epoch.  It  has  completed  a  great  cycle  of  changes,  ending  where 
the  upheaved  and  contorted  lejlges  from  which  it  was  derived  had 
their  remote  banning. 
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)N  CRITICAL  PERIODS  IN  THE  HISTORY  OF  THE 
EARTH,  AND  THEIR  RELATION  TO  EVOLUTION; 
ON  THE   QUARTERNARY  AS  SUCH  A  PERIOD.^ 

BY   JOSEPH    LECONTR. 

TN  the  series  of  rocks  representing  the  history  of  the  earth  there 
^  occur  at  different  horizons  uncai\formitie8.  In  most  cases 
these  are  not  found  at  the  same  horizon  in  different  places ;  but 
there  are  a  few  which  seem  to  be  very  general.  Associated  with 
these  unconformities,  as  is  well  known,  there  is  nearly  always 
a  marked  change  in  the  fossil  species.  The  greatness  of  this 
change  is  invariably  in  direct  proportion  to  the  generality  of  the 
unconformity.  'These  general  unconformities  attended  with  very 
great  changes  in  organic  forms  are  the  natural  boundaries  of  the 
great  divisions  of  time,  and  the  less  general  unconformities  at- 
tended with  less  sweeping  change  of  organic  forms,  of  the  sub- 
divisions of  time. 

The  earlier  geologists,  under  the  influence  of  the  then  domi- 
nant idea  of  frequent  supernaturdl  interference  with  the  course 
of  nature,  imagined  that  these  unconformities  marked  the  times 
of  instantaneous  cataclysm  which  disturbed  the  rocks  and  de- 
stroyed all  living  things,  sometimes  locally,  sometimes,  generally, 
and  that  these  exterminations  were  followed  by  re-creations  of 
other  and  wholly  different  species  at  the  beginning  of  the  subse- 
quent period  of  tranquillity.  Now^  however,  we  believe  that  no 
such  instantaneous  general  exterminations  and  re-creations  ever 
occurred.  We  know  that  unconformity  simply  indicates  eroded 
land-surface,  and  therefore  marks  a  period  of  time  during  which 
the  observe'd  phice  was  land  and  received  no  sediment ;  that 
two  series  of  rocks  unconformable  to  each  other  denote  two 
periods  of  comparative  quiet,  during  which  the  observed  place 
was  sea-bottom,  receiving  sediment  steadily,  separated  by  a 
period  of  oscillation  producing  increase  and  decrease  of  land, 
during  which  the  observed  place  was  raised  into  land-surface, 
with  or  without  crumpling  of  the  strata,  deeply  eroded,  and  then 
sunk  again  below  sea  level  to  receive  the  second  series  of  strata. 
The  length  of  the  two  periods  of  repose  is  roughly  measured  by 
the  thickness  of  the  two  conformable  series.  The  length  of  the 
period  of  commotion  is  roughly  measured  by  the  amount  of  ero- 
sion at  the  line  of  unconformity. 

1  Read  before  the  National  Academy  of  Sciences,  April  18, 1877.     (Keprioted  from 
the  American  Journal  of  Science  and  Arts,  Ibr  August,  1877.) 
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Evidently,  therefore,  every  case  of  uuconfonnity  marks  a  period 
of  time  —  often  a  long  period  —  during  which  there  was  no 
record  made  in  strata  and  fossils  at  the  ol>s<.'rve<l  place ;  (H.*rtuin 
leavi-9 — frequently  very  many — are  there  missing  from  the  Book 
of  Time.  Is  it  any  wonder,  then,  that  skipping  over  these  pages 
when  we  commence  reading  again  we  find  the  matter  entirely 
new  ?  Evidently,  the  suddenness  of  the  change  in  orgsinic  forms 
is  only  apparent.  If  we  could  recover  the  record,  which  was 
doubtless  carried  on  elsewhere,  the  break  wouhl  disap|K*ar;  if 
we  cuuld  find  the  missing  leaves  the  reading  would  l>e  continu- 
ous. In  every  such  instance,  therefore,  there  is  a  lost  interval  of 
histor}'.  In  cases  of  local  unconformity  we  recover  the  lost  i*ec- 
ord  in  other  places,  and  thus  fill  up  the  blank  in  tlie  history. 
Bat  in  some  cases  of  very  genenil  unconformity,  such  iw  those 
which  mark  the  greiit  divisions  of  time,  the  loss  is  not  yet  recov- 
ered, perhaps  is  irrecoverable,  though  doubtless  the  more  com- 
plete knowledge  of  the  geology  of  the  whole  earth  surface  will  go 
far  toward  filling  blanks  and  making  the  record  continuous. 

The  view  above  presented  is  now  held  by  all  geologists,  but 
there  seems  to  be  danger,  under  the  intluence  of  the  now  domi- 
nant views  of  evolution,  of  erring  on  the  other  extreme.  Assum- 
ing a  uni/onn  rate  of  evolution,  many,  it  sih^mus  to  me,  commit 
the  mistake  of  measuring  the  amount  of  lost  interval  by  the 
amount  of  change  of  organic  forms,  and  thus  disttredit  the  real 
value  of  the  geological  record  by  exaggei'ating  greatly  its  frag- 
mentary cluuucter.  On  the  contrary,  there  appears  good  reason 
to  believe  tluit  the  evolution  of  the  organic  kingdom,  like  the 
evolution  of  society  and  even  of  the  individual,  has  its  |K*riods  of 
rapid  mot*einent  and  its  intervals  of  comparative  repose  and  n^ad- 
justment  of  equilibrium.  Geological  history,  like  all  other  his- 
tory, has  its  periods  of  companitive  quiet,  during  which  the  forces 
of  change  are  gathering  strength,  and  perioils  of  revolution,  dur- 
ini;  which  the  accumulated  forces  manifest  thcniselves  in  conspic- 
uous changes  in  physical  geography  and  climate,  and  therefotx* 
ID  rapid  movement  in  the  march  of  evolution  of  organic  forms,  — 
periods  when  the  forces  of  change  are  potential^  and  |H*rit)ds 
when  they  become  active.  Conformable  rocks  represent  the 
intervids  of  comparative  quiet,  during  which  org-auic  forms  are 
either  permanent  or  change  slowly ;  unconformity  i*eprest»nts  a 
time  of  oscillation,  with  increase  and  decu'ease  of  land,  anil  there- 
fore of  rapid  changes  of  physical  conditions  and  <'orres|K)ndin^ly 
rapid  movement  in  evolution..    The  general   unconformities,  of 
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x>ar8e,  mark  times  of  very  general  commotion,  —  of  wide-spread 
changes  of  physical  geography  and  climate,  and  consequently  of 
exceptionally  rapid  and  profound  changes  in  organic  forms. 

These  periods  of  revolution  in  all  history  are  critical^  and 
hence  are  of  especial  interest  to  the  philosophic  historian  and 
to  the  evolutionist ;  but  they  are  also  in  all  history  periods  of 
lost  record.  And  as  in  human  so  also  in  geological  history,  — 
the  farther  back  we  go  the  longer  are  the  lost  intervals  and  the 
more  irrecoverable  the  lost  records.  We  will  now  give  examples 
of  such  lost  intervals,  and  show  their  significance  in  evolution. 

The  first  and  by  far  the  greatest  of  these  is  that  which  occurs 
between  the  Archaean  and  the  PalaBozoic.  In  every  part  of  the 
earth  where  the  contact  has  yet  been  observed  the  Primordial 
lies  unconformably  on  the  upturned  and  eroded  edges  of  the 
Archaean  strata.  This  relation  was  observed  first  in  Canada, 
then  in  various  parts  of  the  Eastern  United  States,  then  in 
Scotland,  the  Hebrides,  Bavaria,  Bohemia,  Scandinavia.  Uncon- 
formity in  such  widely  separated  localities  indicates  widespread 
changes  in  physical  geography,  and  therefore,  presumably,  of  all 
those  physical  conditions  included  in  the  word  climate.  These 
changes  of  physical  geography  are  best  illustrated  in  the  United 
States.  The  break  between  the  Ai*ch£ean  and  the  Primordial 
has  been  observed  in  very  many  places  all  over  the  wide  area  of 
the  United  States,  east  and  west :  not  6nly  in  Canada,  in  New 
York,  in  the  Appalachian  region,  in  Wisconsin,  Missouri,  Ar- 
kansas, and  Texas,  but  also  all  over  the  Rocky  Mountain  region, 
in  Nebniska,  Montana,  Idaho,  Wyoming,  Colorado,  Utah,  Ne- 
vada, New  Mexico,  and  Arizona.  As  upturned,  eroded,  outcrop- 
ping strata'  mean  land  surface,  it  is  evident  that  there  was  at 
that  time  a  very  large  area  or  else  several  large  areas  of  land  in 
the  place  now  occupied  by  the  American  continent.  In  compar- 
ison with  the  subsequent  Silurian  it  was  a  continental  period. 
This  land  is  often  spoken  of  as  Archcean  land.  It  was  indeed 
land  of  Archcean  rocks^  but  for  that  very  reason  not  of  Archaean 
times,  for  these  rocks  were,  of  course,  formed  at  the  bottom  of  the 
sea  in  Archaean  times,  and  therefore  these  localities  were  all  sea- 
bed receiving  sediment  at  that  time.  We  know  absolutely  noth- 
ing of  the  land  of  Archaean  times,  and  never  can  know  anything 
until  we  find  still  older  rocks,  from  the  debris  of  which  Archaean 
sediment  was  formed.  Tlie  land  spoken  of  above  was  land  of 
the  Lost  Interval.  That  the  interval  was  immensely  long  is  evi- 
dent from  the  prodigious  erosion.     That  it  was  a  period  of  wide- 
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tprvsid  oficillation  is  also  appiirent,  for  all  the  places  mentioned 
were  sea-bed  in  Arcluean,  land  during  the  interval,  and  again 
•ea-bed  during  the  Silurian.  Uut  of  this  long  interval  not  a  leaf 
of  record  remains. 

Kvidently,  then,  at  the  end  of  the  Archsean  an  enormous  area 
of  Archa-an  sea  bottom  was  raised  up  and  crumpUnU  suid  became 
land.  After  remaining  land  for  a  time  sufficiently  long  to  allow 
enormous  erosion  of  crumpled  strata  it  again  went  down  to  the 
old  Primordial  shore  line,  and  the  Silurian  age  commenced.  This 
time  of  elevation  is  the  lost  inU^rval. 

Now,  when  the  record  closed  in  the  Archaean,  as  far  as  we 
know,  only  the  lowest  forms  of  Protozoan  life  yet  exiHted.  The 
beginnings  of  life  had  not  yet  differentiated  into  what  might  be 
called  a  fauna  and  flora.  When  the  record  again  ofHsned  with 
the  Primordial  we  had  alreiuly  a  varied  and  liighly  organized 
fauna,  consisting  of  representatives  of  many  classes  and  of  all  the 
great  types  of  animal  structure  except  vertebrates.  Nor  were 
these  representatives  the  lowest  in  three  several  depart  men  ta,  for 
Triiobitesi  and  Orthoceratites  can  hardly  be  regarded  as  lower 
than  the  middle  of  the.  animal  Moale  as  it  now  exists,  it  is  cer- 
tain, tiierefons  that  all  the  great  departments  except  vertebrates, 
and  most  of  the  classes  of  these  departments,  including  animals  at 
least  half-way  up  the  animal  scale,  were  differentiated  during  the 
lost  interval.  The  amount  of  evolution  during  this  interval  can- 
not be  estimated  as  less  than  all  that  h:is  8ubse(|uently  taken 
phu;e.  Measured  by  the  amount  of  evolution,  this  k»st  interval 
is  equal  to  all  the  history  of  the  eiirth  which  has  since  elapsed. 
We  escape  this  very  improbable  conclusion  only  by  admitting 
a  m»'re  rapid  rate  of  evolution  durimj  critictd  periodnf. 

It  is  one  of  the  chief  glories  of  American  geology  to  have  first 
established  the  Archaean  as  one  of  the  primary  divisions  of  time. 
It  is  even  yet  reluctantly  admitted  as  such  by  many  European 
geologists.  And  yet  it  is  seen  that  from  every  i)oint  of  view, 
whether  of  the  rock  system  or  of  the  life  systeni,  it  is  by  far  the 
most  widelv  and  trcnchantlv  separated  of  all  the  enis. 

The  next  greatest  lost  interval  (though  far  less  than  the  pre- 
oe«ling)  is  that  between  the  Paheozoic  and  the  M(*Ho/oic.  Here 
we  have  the  next  most  genenil  unconformity,  indiciiting  the  next 
most  wide-spread  changes  of  jihysical  geography  and  climate,  ac- 
companied by  the  most  sweeping  changes  in  orgsuiic  forms,  not 
only  in  species  and  genera,  but  also  in  families  and  onlers.  This 
change  is  the  more  striking  as  it  occurs  in  the  midst  of  an  abun- 
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dant  life.  It  is  the  greatest  and  most  general  change  in  the 
forms  of  organisms  which  has  ever  occurred  in  the  history  of  the 
earth.  It  took  place^  again^  during  a  lost  interval.  A  portion  of 
the  loss  is  recovered  in  the  Permian,  but  the  most  critical  time, 
the  time  of  most  rapid  change,  namely,  that  between  the  Per- 
mian and  the  Trias,  is  still  missing.  How  we  long  to  find  the 
steps  of  this  great  change  I  What  a  flood  of  light  would  it  shed 
on  the  process  of  evolution  I  But  although  the  change  in  the 
organic  kingdom  was,  just  here,  so  enormously  great,  yet  the  lost 
interval  does  not  seem  very  long,  for  in  England  the  Trias  and 
Permian  seem  to  be  conformable,  though  probably  with  change 
from  marine  to  fresh-water  conditions.  It  is  hence  impossible 
to  resist  the  conclusion  that  the  steps  were  just  here  fewer  and 
longer  and  the  progress  more  rapid  than  usual.  As  in  human 
history,  revolutions  are  the  times  of  the  birth  of  new  social 
ideas,  upon  which,  during  the  subsequent  period  of  tranquillity, 
society  is  readjusted  in  prosperity  and  happiness  on  a  higher 
plane,  so  also  in  geological  history,  critical  periods  are  times  of 
origin  of  new  and  higher  organic  forms,  and  the  subsequent 
periods  of  tranquillity  are  times  of  readjustment  of  equilibrium 
and  prosperous  development  of  these  forms. 

Like  the  previous  lost  interval,  this  was  also  a  period  of  oscilla- 
tion,—  a  period  of  great  increase  of  land,  which  was  again  partly 
submerged  to  inaugurate  the  Trias.  It  was,  therefore,  also  a 
continental  period.  The  land- making  commenced  at  the  end  of 
the  Coal  .period,  in  this  country  with  the  formation  of  the  Appa- 
lachian Mountains,  continued  through  the  Permian,  and  culmi- 
nated in  the  lost  interval,  which  is,  in  fact,  for  that  very  reason 
lost. 

a 

Far  less  in  length  of  time  and  perhaps  in  the  sweeping  character 
of  the  change  of  organisms,  but  far  more  important  and  interest- 
ing on  account  of  the  high  position  of  the  animals  involved,  is 
the  lost  interval  between  the  Mesozoic  and  Csenozoic.  The  length 
of  time  lost  here  is  comparatively  small.  In  America,  in  many 
parts  of  the  West,  the  uppermost  Cretaceous  seems  to  pass  into 
the  lowermost  Tertiary  without  the  slightest  break  of  continuity. 
There  may  be  some  break,  some  unconformity,  some  lost  record, 
but  certainly  it  cannot  be  large.  Yet  the  change,  especially  in 
the  higher  animals,  is  immense.  In  America  the  break  and  the 
lost  interval  is  much  greater  between  the  Jurassic  and  Creta- 
ceous than  between  the  Cretaceous  and  Tertiary,  still  the  organic 
change  is  far  grciiter  in  the  latter  case.     The  reason  is  that  the 
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climngea  of  physical  geography  and  climate  in  the  latter  were 
mart  general.  Althoagh  in  America  the  break  and  the  loet  in- 
terral  is  (greater  at  the  end  of  the  Jurassic,  yet,  taking  the  strata 
all  over  the  earth,  the  break  is  far  more  general  at  the  end  of 
the  Cretaceous ;  and  it  is  these  general  changes  in  physical  geog- 
raphy which  affect  climate  the  most,  and  which,  therefore,  pro- 
duce the  profoundest  changes  in  organic  forms. 

Now  it  is  almost  impossible  to  imagine  a  clearer  proof  of  the 
bet  of  rapid  evolution-movement  during  critical  {>eriod8  tlian 
we  find  in  the  shortness  of  tlie  lost  interval  and  the  greatness 
of  the  change  in  higher  organisms  just  at  this  horizon  in  the 
rocky  aeries.  Nothing  can  be  more  astonishing  than  tlie  abun- 
dance, variety,  and  prodigious  size  of  reptiles  in  America  up  to 
the  very  close  of  the  Cretaceous,  and  the  complete  absence  of  all 
the  grander  and  more  characteristic  forms  in  the  lowest  Tertiary, 
unless,  indeed,  it  be  the  correlative  fact  of  complete  absence  of 
mammals  in  the  Cretaceous,  and  their  appearance  in  great  num- 
bers and  variety  in  the  lowest  Tertiary.  If  Cretaceous  mammals 
existed  in  America^  surely  their  remains  would  have  been  found 
in  the  wonderfuUv  rich  Cretaceous  strata.  It  seems  certain  that 
in  America,  or  at  least  in  that  portion  which  has  been  examined, 
mammals  appeared  somewhat  suddenly  and  in  great  numbers  on 
the  scene,  and  were  a  principal  agent  in  the  extermination  of  the 
large  reptiles.  The  wave  of  reptilian  evolution  had  just  risen 
to  its  crest,  and  perhaps  wsis  ready  to  break,  when  it  was  met  and 
overwhelmed  by  the  rising  wave  of  mammalian  evolution. 

We  have  dwelt  only  on  the  great  change  in  the  higher  classes, 
bat  the  change  really  extended  to  all  classes.  This  was,  there^ 
fore,  a  time  of  exceptionally  general  and  rapid  changes  in  all  de- 
partments alike.  In  other  words  it  was  a  critical  period  in  organic 
evolution. 

That  it  was  also  a  time  of  very  extensive  changes  in  physical 

geography  here  in  America,  as  well  as  elsewhere,  is  well  known. 

The  Cretaceous  sea,  which  extended  from  the  Gulf  of  Mexico  to 

the  An:tic  Ocean,  covering  the  whole  western  plains  an<l  plateau 

region,  and  thus  dividing  the  American  continent  into  two,  —  an 

eastern  Appalachian  ccmtinent  and  a  western  or  basin  region 

continent,  — was  abolished  at  the  end  of  the  Cretaceous,  and  re- 

plnoed  by  great  fresh-water  lakes  in  tlie.  same  region,  and  the 

oontinenta  became  one.     Moreover,  it  is  probable  that  it  was  a 

period  of  wide-spread  oscillation,  that  is,  of  upheaval  and  again 

of  aobaidence  to  the  condition  of  things  found  at  the  beginning  of 
ao.».  » 
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the  Tertiary.  It  is  probable  that  the  upheaval  which  destroyed 
the  Cretaceous  sea  went  much  beyond  the  condition  of  things 
afterwards ;  that  just  at  this  interval  the  land  was  higher  and 
larger  than  in  the  Tertiary ;  that,  in  short,  this  was  again  a 
continental  period^  and  probably  a  period  of  greater  cold  than  the 
subsequent  Tertiary, 

The  change  in  physical  geography,  then,  was  immense,  but  in 
most  places  by  bodily  upheaval,  not  by  crumpling  of  the  strata ; 
and  therefore  the  usual  sign  of  such  change,  namely,  unconform- 
ity, is  often  wanting.  The  change  of  climate  all  over  the  Amer- 
ican continent  was  no  doubt  very  great,  and  the  change  in  or- 
ganic forms  correspondingly  great  everywhere  and  in  all  depart- 
ments ;  but  this  was  especially  true  of  all  water-inhabiting  species 
in  the  region  of  the  old  Cretaceous  interior  sea,  for  here  there 
was  a  transition,  not  only  in  climate  but  from  salt  to  fresh  water 
through  the  intermediate  cotidition  of  brackish  water.  The 
Cretaceous  marine  species  rapidly  disappeared,  partly  by  exter- 
mination and  partly  by  transmutation  into  fresh-water  species, 
as  has  been  observed,  recently,  to  take  place  in  some  crustaceans 
under  this  change  of  conditions.^  The  Tertiaiy  fresh-water 
species  quickly  appeared,  partly  by  transnmtation  from  the  pre- 
vious marine  species  and  partly  by  transportation  in  various 
ways  from  other  fresh- water  lakes.  But  all  this  occurred  in 
some  places  without  the  slightest  break  in  the  continuity  of  the 
strata. 

The  great  change  of  climate  and  other  physical  conditions  per- 
haps sufficiently  explain  the  change  in  invertebrate  species,  but  it 
is  impossible  to  account  for  the  somewhat  sudden  appearance  of 
mammals  in  the  lowest  Tertiary,^  except  by  migration  from  other 
regions  where  they  bad  existed  in  late  Cretaceous  times,  having 
originated  there  by  derivation  in  the  usual  way.  That  marsupi- 
als existed  somewhere  in  Cretaceous  times  (though  possibly  not 
in  America  or  Europe)  there  can  be  no  doubt ;  for  they  lived, 
we  know,  in  the  preceding  Jurassic  and  the  following  Tertiary, 
and  they  exist  now.  It  is  from  these  rather  than  from  Creta- 
ceous reptiles  that  Tertiary  mammals  were  doubtless  derived  ; 
and  this  derivation  took  place  probably  at  rapid  rate  in  the  lat- 
est Cretaceous  or  during  the  lost  interval,  in  some  unknown  local- 
ity, whence  they  migrated  into  the  Tertiary  lake  region  of  the 
United  States  during  the  interval.  This  migration  came  mobt 
probably  from  Northern  Asia,  for  it  must  be  remembered  that 

1  Arch,  des  Sciences,  KoTcmber,  1875,  p.  SS4. 
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the  int^rral  was  a  continental  period,  and  therefore  probably  a 
period  of  broad  land  connections  between  Nearctic  and  Pahi^arc- 
tic  regions.  The  complete  examination  of  the  uppermost  Creta- 
ceous of  different  portions  of  Asia  will  probably  reveal  the  im- 
mediate progenitors  of  the  early  Tertiary  mammals  of  Europe 
and  America.  This  introduces  us  to  a  most  important  element  of 
rapid  local  faunal  change,  especially  in  higher  animals,  namely, 
migration*.  If  we  do  not  dwell  longer  now  on  this,  it  is  only 
because  we  shall  have  to  recur  to  it  again. 

I  have  preferred,  thus  far,  to  speak  of  general  evolution- 
changes  of  organisms,  whether  slow  or  rapid,  as  protluoed  by 
varying  pressure  of  external  conditions,  and  of  the  most  striking 
local  changes  by  migrations  from  other  regions,  where  the  appar- 
ently suddenly-appearing  species  had  previously  existed,  having 
originated  there  by  evolution  in  the  usual  way.  I  have  chosen, 
thus  far,  to  represent  the  orgjinic  kingdom  as  lying,  as  it  wen», 
paeeir%-  and  plastic  under  the  molding  hands  of  the  environment. 
I  have  done  so  b<*r:uise  it  is  in  accordance  with  true  nietlxxl  to 
exhaust  the  more  obvious  causes  of  evolution  before  ap|>ealing  t') 
the  more  olmcure  an<l  doubtful. 

It  is  possible  that  general  movements  affecting  alike  all  classes 
mav  Ih;  accounted  for  in  this  wav  alone.  But  then»  are  manv 
facts  in  the  evolution  of  the  organic  kingdom,  especially  the  sud- 
den ap{)earance  of  new  forms  in  the  quieteHt  times,  which  can 
hardly  be  thus  ex|)lained.  There  seem  to  be  internal  as  well  as 
I'jf^nirt/ factors  of  evolution.  Again,  the  internal  factors  may  l>e 
either  in  the  form  of  tendencies  to  change  or  of  retintanre  to 
change.  Of  these,  however,  the  latter  seems  to  be  most  certain. 
There  may  be  in  the  organic  kingdom  an  **  inherent  tendency  " 
to  change  in  sp<H*ial  directions,  similar  to  that  which  directs  the 
course  of  embryonic  evolution,  —  a  tendency,  in  the  wise  of  the 
organic  kingdom,  inherited  from  physical  nature  from  which  it 
•prang,  as  in  the  case  of  the  embryo  it  is  inherited  from  the  or- 
ganic kingdom  through  the  line  of  ancestr}\  This  causi*,  liow- 
eTer,  is  too  obscure,  and  I  therefore  pass  it  by. 

Bot  whether  or  not  there  be  anv  such  inherent  tendencv  to 
change,  there  certainly  is  an  inheri*nt  tendency  to  ftaHlity,  —  to 
penistence  of  orgsmic  form.  If  there  be  no  inherent  force  of 
progress,  there  certainly  is  an  inhen*nt  force  of  mnnervation 
greater  in  some  species  than  in  others.  It  seems  probnble  that  in 
many  of  the  more  rigid  typ's  this  stability  is  so  great,  and  there- 
foffv  variation  of  ofTspriiig  so  slight,  that  progressive  change  of 
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form  is  too  slow  to  keep  pace  with  change  of  external  conditions, 
especially  in  critical  periods.  If  this  be  so,  then  an  organism 
may  be  regarded  as  under  the  influence  of  two  opposing  forces : 
the  one  conservative,  the  other  progressive ;  the  one  tending  to 
equilibrium,  the  other  to  motion ;  the  one  to  permanence,  the 
oUier  to  change  of  form  ;  the  one  static,  the  other  dynamic  ;  the 
one  internal,  the  law  of  heredity ^  the  other  external,  the  pressure 
of  a  changing  environment.  Under  the  influence  of  two  such 
forces,  the  one  urging,  the  other  resisting,  it  is  evident  that  even 
with  steady  changes  of  external  conditions  the  change  of  organic 
forms  would  be  more  or  less  paroxysmal.  Other  kinds  of  evolu- 
tion, physical  and  social,  evidently  advance  paroxysmally  from 
this  cause.  As,  therefore,  in  the  gradual  evolution  of  earth-feat- 
ures there  are  periods  of  comparative  quiet,  during  which  the 
forces  of  change  are  gathering  strength  but  produce  little  visible 
efiEect,  being  resisted  by  crust-rigidity,  and  periods  when  the  ac- 
cumulating forces  finally  overcome  resistance  and  determine  com- 
paratively rapid  changes ;  as  in  social  evolution  there  are  peri- 
ods in  which  forces  of  social  change  are  gathering  strength  but 
make  no  visible  sign,  being  resisted  by  social  conservatism,  — 
rigidity  of  the  social  crust,  —  and  periods  in  which  resistance 
gives  way  and  rapid  changes  occur,  so  also  in  the  evolution  of 
the  organic  kingdom  the  forces  of  change,  that  is,  pressure  of 
changing  environment,  may  accumulate  but  make  little  impres- 
sion, being  resisted  by  the  law  of  heredity  —  of  like  producing 
like  —  or  type-rigidity,  until,  finally,  the  resistance  giving  way, 
the  organic  form  breaks  into  fantastic  sports  which  are  at  once 
seized  by  natural  selection,  and  rapid  change  is  the  result. 

Some  persons  seem  to  think  that  paroxysmal  evolution  is  in- 
consistent with  the  uniformity  of  nature's  laws.  On  the  con- 
trary, it  is  in  perfect  accord.  Laws  and  forces  are  indeed  uni- 
form, but  phenomena  are  nearly  always  paroxysmal.  The  forces 
of  volcanoes  and  earthquakes,  of  lightning  and  tempests,  are  uni- 
form, but  the  phenomena  are  paroxysmal.  Winds  at  the  earth's 
surface,  where  the  resistance  is  great,  blow  in  puffs.  A  thin 
sheet  of  water  over  a  smooth  sloping  surface  runs  in  waves.  The 
law  may  be  illustrated  in  a  thousand  ways.  In  all  cases  where 
an  accumulating  force  is  opposed  by  a  constant  resistance,  we 
have  phenomena  in  paroxysms. 

But  whatever  be  the  cause,  the  fact  of  paroxysmal  movement 
of  organic  evolution  is  undoubted.  All  along  the  course  of  geo- 
logical history,  from  beginning  to  end,  even  when  the  times  were 
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qoieU^t  where  the  record  is  fuUeet  and  apparently  without  any 
miaBing  leaf,  species  come  and  go  and  others  take  their  place,  and 
yet  only  rarely  do  we  find  any  transition  steps.  If  this  were 
merely  once  or  twice  or  thrice,  or  to  any  extent  exceptional,  it 
might  be  explained  by  loss  of  record  here  and  there,  but  it  occurs 
thousands  and  tens  of  thousands  of  times.  Now,  if  evolution 
moves  only  at  uniform  rate,  if  it  takes  one  hundred  thousand 
yemrs  to  transmute  one  species  into  another  (as  it  certainly  does 
when  evolution  is  moving  at  its  usual  rate),  if  there  are  at  least 
one  hundred  thousand  steps  (represented  each,  of  course,  by  a 
whole  generation  of  many  individuals)  between  every  two  con- 
secntive  species,  it  is  simply  incredible  that  all  the  individuals 
representing  the  intermediate  steps,  so  infinitely  more  numerous 
than  the  species  they  connect,  should  be  so  generally,  almost  uni- 
versally, lost.  But  the  phenomena,  as  we  find  them,  are  easily 
understood  if  a  few  generations  represent  the  transition  step,  and 
many  generations  the  permanent  form. 

A  similar  rapid,  almost  sudden,  appearance  and  extinction  of 
jfenerii^  familie$y  And  higher  groups  at  certain  horizons  are  also 
common.  In  these  cases  the  intermediate  steps  of  transition  are 
often  found,  and  constitute,  in  fact,  the  chief  demonstrative  evi- 
dence of  the  truth  of  evolution.  But  the  diflSculty  on  the  as- 
sumption of  a  uniform  rate  of  evolution  is  none  the  less  here,  for 
the  time  required  to  evolve  a  new  genus  or  a  new  family  is,  of 
ooarse,  immensely  greater  than  in  the  case  of  a  new  species. 

We  will  illustrate  the  difficulties  of  the  ordinary  view  by  one 
striking  example.  In  the  Upper  Silurian,  in  the  midst  of  a  con- 
formable series,  —  where  if  there  be  any  break,  any  lost  nHK)rd, 
sorely  it  must  be  very  small,  —  appear  suddenly,  without  premo- 
nition,,^A««  ;  not  a  connecting  link  between  fishes  and  any  form 
of  invertebrates,  but  perfect,  unmistakable  fishes.  Hero  we  have, 
therefore,  the  appearance  not  only  of  a  new  class,  but  of  a  new 
sab-kingdom  or  type  of  structure,  Vertebrata,  Now,  to  change 
from  any  previously  existing  form  of  invertebrate,  whether  worm, 
I,  or  mollusk,  into  a  vertebrate,  by  a  series  of  imper* 
le  steps  represented  by  successive  generations,  —  steps  so 
imperceptible  that  it  would  take  one  hundred  thousand  of  them 
to  advance  from  one  intermediate  species  to  another,  —  would  re- 
quire an  amount  of  time  which  is  inconceivable  to  the  human 
mind,  and  a  number  of  stejm,  each  be  it  remembered,  represented 
by  thouaands  of  individuals,  which  can  scarcely  be  expressed  by 
figorea.    And  yet  we  must  believe  that  these  innumerable  tran« 
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sitional  forms,  each  represented  by  innumerable  individuals,  are 
all  lost,  and  that  this  prodigious  time  shows  no  evidence  in  the 
rocky  record.  If  this  case  were  exceptional  we  might  possibly 
admit  that  fishes  appeared  in  Great  Britain  by  migration  (as 
they  probably  did),  but  only  after  having  previously  existed  un- 
told millions  of  ages  somewhere  else ;  but  similar  cases  are  too 
common  to  be  explained  in  this  way. 

Now  the  whole  difficulty*  disappears,  —  we  avoid  the  incredible 
imperfection  of  the  geological  record  (imperfect  at  best)  ;  we 
avoid  also  the  necessity  of  extending  geological  time  to  a  degree 
which  cannot  be  accepted  by  the  physicist,  —  if  we  admit  that 
the  derivation  of  one  species  from  another  is  not  necessarily  by 
innumerable  imperceptible  steps,  but  may  sometimes  be  by  a/eur 
decided  steps  ;  and  that  the  same  is  true  for  the  origin  of  new 
genera,  families,  orders,  etc. ;  in  a  word,  that  there  are  in  the 
history  of  evolution  of  species  genera,  families,  orders,  etc.,  and 
of  the  organic  kingdom  periods  of  rapid  movement.  When  the 
whole  organic  kingdom  is  involved  in  the  movement,  then  we 
call  the  period  critical^  and  the  record  of  it  is  often  lost. 

Thus,  on  the  supposition  of  such  rigidity  or  resistance  to 
change  in  organic  forms,  varying  in  degree  in  different  species 
and  in  different  genera,  families,  orders,  etc.,  a  rigidity,  also,  tn- 
creasing  hy  accumulated  heredity  so  long  as  conditions  remain  un- 
changed^ it  is  evident  that,  in  times  of  perfect  tranquillity  all  spe- 
cies grow  more  and  more  rigid.  In  times  of  very  gradual  change 
the  more  plastic  species  change  gradually  pari  passu^  while  the 
more  rigid  species  change  paroxysraally,  now  one,  now  another, 
as  their  resistance  is  overcome.  Finally,  in  times  of  revolution 
nearly  all  forms  yield  to  the  pressure  of  external  conditions  and 
change  rapidly,  only  the  very  exceptionally  rigid  being  able  to 
pass  over  the  interval  to  the  next  period  of  readjusted  equilibrittm. 

Thus,  for  example,  the  great  and  wide-spread  changes  of  phy»* 
ical  geography  which  occurred  at  the  end  of  the  Carboniferous, 
appropriately  called  in  this  country  the  Appalachian  revolution^ 
were  the  death-sentence  of  the  long-continuing  and  therefore  rigid 
Palaeozoic  types.  But  the  sentence  was  not  immediately  execut- 
ed. The  Permian  represents  the  time  between  the  sentence 
and  the  execution,  —  the  time  during  which  the  more  rigid  Palae- 
ozoic forms  continued  to  linger  out  a  painful  existence  in  spite 
of  changed  and  still  changing  conditions.  But  the  most  critical 
time  —  the  time  of  most  rapid  change,  the  time  of  actual  exe- 
cution —  was  the  lost  interval.  Only  a  very  few  most  rigid  forms 
pass  over  this  interval  into  the  Trias. 


1877.]         Criiieal  Period*  in  the  Hilary  of  the  Earth.  551 

The  Quaiemary^  a  Critical  Period.  We  have  given  examples 
of  aeverftl  general  unconformitiee,  the  signs  of  wide-spread  oscil- 
lations of  the  earth-cnist,  attended  with  increase  and  decrease  of 
land,  and  therefore  with  great  and  wide-spread  changes  of  cli- 
inata  and  other  physical  conditions,  and  also  with  great  and 
rapid  changes  of  organic  species.  These  times  of  general  oscilla- 
tion are  therefore  the  natural  boundaries  of  the  Eras  or  pri- 
mary dirisions  of  Time.  We  have  called  them  critical  periods, 
transition  periods,  periods  of  revolution,  because  they  are  times 
of  rapid  change,  both  in  the  physical  and  the  organic  world,  — 
a  change  overthrowing  an  old  and  establishing  a  new  order  of 
things.  They  are  also  times  of  loet  record.  We  have  seen  that 
these  critical  periods,  in  comparison  with  the  preceding  and  suc- 
ceeding, are  continental  periode^  and  it  is  for  this  reason  that 
their  record  is  usually  lost. 

Now,  the  Quaternary  is  such  a  critical  or  transition  period, 
marking  the  boundary  between  two  great  eras.  The  Quarter- 
nary  is  also  a  period  of  great  and  wide-spread  oscillations,  with 
increase  and  decrease  of  land, —  a  period  of  upheaval,  erosion, 
down-sinking,  to  rise  again  slowly  to  the  present  condition. 
The  early  Quaternary  was,  therefore,  to  a  marked  degree  a 
continental  period.  Here  also  we  have  newer  rocks  lying  un- 
eooformably  on  the  eroded  edges  of  an  older  series  —  river  sedi- 
ments in  old  river-valleys,  marine  sediments  in  fiords ;  in  other 
words,  we  have  unconformity  on  a  grand  scale.  Also,  in  connec- 
tion with  these  oscillations,  we  have  greiit  changes  in  physical 
geography,  and  corresponding  and  very  wide-spread  changes  in 
climate,  and  consequently  corresponding  rapid  changes  in  organic 
forma.  Here,  then,  we  have  all  the  characteristics  of  one  of  the 
boondaries  between  the  primary  divisions  of  time.  We  have  a 
transition  or  critical  period,  — a  period  corresponding  to  one  of 
the  lost  intervals ;  only  in  this  instance,  being  so  recent  and  being 
also  less  violent  than  the  preceding  ones,  it  it  not  lost.  From 
this  it  follows  that  the  study  of  the  Quaternary  ought  to  furnish 
the  key  which  will  unlock  many  of  the  mysteries  which  now 
troable  us.  Some  of  the  problems  which  have  been  or  will  be 
CKpIained  by  study  of  the  Quaternary  we  will  now  briefly  men- 


I.  Changee  of  Speciee  not  eudden.  If  the  Quati'rnary  were 
lost,  and  we  compare  the  Tertiary  rocks  with  the  uncon format 
bly  ov«rlying  recent  rocks,  and  the  Tertiary  mammals  with  those 
living,  how  g^reat  and  apparently  sudden  seems  the  change  I 
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How  like  to  a  violent  extermination  and  re-creation  !  Bat  the 
Qaatemary  is  fortunately  not  loet,  and  we  see  that  there  has 
been  no  sach  wholesale  extermination  and  re*creation,  but  only 
gradual  though  comparatiyely  rapid  transition. 

II.  Migration  One  Chief  Cause  of  Change.  But  what  is  stiU 
more  important,  we  are  able  to  trace  with  something  like  cer- 
tainty the  cause  of  these  rapid  changes,  and  we  find  that  in  the 
higher  animals,  chief  among  these  causes  haye  been  migratione^ 
—  migrations  enforced  by  changes  of  climate,  and  migrations 
permitted  by  changes  of  physical  geography  opening  gateways 
between  regions  preriously  separated  by  impassable  barriers. 
This  point  is  so  important  that  we  must  dwell  upon  it.  Only 
an  outline,  however,  of  some  of  these  migrations  and  their  effects 
on  evolution  can  be  given  in  the  present  condition  of  knowledge. 

During  Miocene  times,  as  is  well  known,  evergreens,  allied  to 
diose  now  inhabiting  Southern  Europe,  covered  the  whole  of  Eu* 
rope  as  lar  north  as  Lapland  and  Spitzbergen.  In  America, 
Magnolias,  Taxodiums,  Libocedrus,  and  Sequoias  very  similar  to, 
if  not  identical  with,  those  now  living  on  the  Southern  Atlantic 
and  Gulf  coasts  and  in  California  were  abundant  in  Greenland. 
Evidently  there  could  have  been  no  Polar  iee-cap  at  that  time, 
and  consequendy  no  arctic  species  unless  on  mountain  tops.  Dur- 
ing the  latter  part  of  the  Pliocene  the  temperature  did  not  differ 
much  from  the  present ;  the  Polar  ice-cap  had  therefore  commenced 
to  form,  with  its  accompaniment  of  arctic  species.  With  the 
coming  on  of  the  Glacial  epochs  the  polar  ice  and  arctic  condi- 
tions crept  slowly  southward,  pushing  arctic  species  to  Middle 
Europe  and  Middle  United  States,  and  sub-arctic  species  to  the 
shores  of  the  Mediterranean  and  the  Gulf.  With  the  return  of 
more  genial  climate,  arctic  conditions  went  slowly  northward 
again,  and  with  them  went  arctic  species  slowly  migrating,  gen- 
eration after  generation,  to  their  present  arctic  home. 

Similarly*  molluscous  shells  migrated  slowly  southward  and 
again  northward  to  their  present  position,  ^xktplamts  and  some 
terrestrial  invertebrates,  such  as  ineects^  had  an  alternative  which 
shells  had  not,  namely,  that  of  seeking  arctic  conditions  also  up- 
titfmt  on  the  tops  of  mountains.  Many  did  so,  and  were  left 
:itrattded  th^re  until  now.  It  is  in  this  way  that  we  account 
iSor  the  otherwise  inexplicable  &ct  that  Alpine  species  in  Middle 
fiurope  are  similar  or  even  largely  identical  with  those  in  the 
Uw^  States,  and  also  with  thoee  now  living  in  arctic  regions. 
Qten^  speciet^  were  wid^-spread  all  over  Europe  and  the  United 
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States  in  Glacial  times ;  and  while  some  of  them  afterward  went 
northward  to  their  present  home,  some  in  each  country  sought 
arrtic  conditions  in  Alpine  isolation.  This  explanation,  which 
has  been  long  recognized  for  plants,  has  been  recently  applied 
by  Mr.  Grote  to  arctic  insects  found  on  the  top  of  Mt.  Wash- 
ington and  the  mountains  of  Colorado.^ 

Undoubtedly  changes  of  climate  during  this  time  enforced 
similar  migrations  among  mammals  also.  But  it  is  evident  that 
while  plants  and  iuTertebrates  might  endure  such  modifications 
of  climate  and  such  enforced  migrations  with  little  alteration  of 
form,  the  more  highly  organized  and  sensitive  mammalian  spe- 
cies must  be  either  destroyed  or  else  must  undergo  more  profound 
changes.  Moreover,  the  opening  of  land  connections  between 
regions  previously  isolated  by  barriers  would  be  far  more  quickly 
taken  advantage  of  by  mammals  than  by  invertebrates  and 
plants.  The  migrations  of  plants  are  of  necessity  very  slow,  that 
is,  from  generation  to  generation.  The  migrations  of  mammals, 
too,  so  fiur  as  they  are  enforced  by  changing  climate,  are  of  a  sim- 
ilar kind ;  but  the  voluntary  migrations  of  mammals,  j^ermitted 
by  removal  of  barriers,  may  take  place  much  more  rapidly,  even 
in  a  few  generations.  This  introduces  another  element  of  very 
mpid  local  change,  namely,  the  invcmon  of  one  fauna  by  an- 
other equally  well  adapted  to  the  environment,  an<l  the  strug- 
gle for  life  between  the  invaders  and  the  autochthones. 

For  example:  in  America  during  the  Glacial  epoch,  coinci- 
dently  with  the  rigorous  climate,  there  was  an  elevation  of  the 
continent,  greatest  in  regions  of  high  latitude,  but  also  probably 
great  along  the  line  of  the  Mississippi  River ;   for  in   this  re- 
gion it  extended  southward  even  to  and  beyond  the  shores  of  the 
Gulf.     Professor  Hilgard  has  shown  that  the  elevation  at  the 
mouth  of  the  Mississippi  River  was  at  least  four  liundnMl  and 
fifty  to  five  hundred  feet  above  the  present  condition.     Until  the 
Glacial  times  the  two  Americas  were  certainly  separated  by  sea 
in  the  ragion  of  the  Isthmus,  as  shown  by  the  Tertiary  deposits 
dwre.    This  barrier  was  removed  by  upheaval  during  the  Glacial 
epoch,  and   a  far  broader  connection  existed  then   than   now. 
Hiroogfa  this  open  gate-way  came  the  fauna  of  South  America, 
vpecially  the  great  Edentates,  into  North  Amerini.    Similarly  a 
Ivoad  connection  then  existed  between  America  and  Asia  in  the 

^  Tbu  applicalion,  with  refvrence  to  Mt  Washington  and  other  arrtic  InMctn 
■  Aacries,  «ai  preriooalv  made  br  Prof.  A.  S.  Packard,  Jr.,  in  the  Memoirs  of  the 
Bms  tMc  Nai.  Hist.,  i.  p.  256.    1867.  —  Eos. 


.>>i         CHitieaPeriti$mAeauUrfifa€Bmik.    [September, 

regiom  of  the  tiaSiom  tea  betveoi  die  Aleutijui  Uee  and  Behr- 
iag  Strait.  Through  tliia  gUe-waj  caaae  ao  invanon  from  Asia, 
iDeinding  profaaUjr  ttM;  mammciih.  Willi  Aia  ioTacioii  [nobably 
caoie  also  man*  It  seems  probaUe,  therefore,  that  the  earliest 
remains  of  man  in  America  will  be  foood  on  the  Pacific  coast. 

Abo  the  great  Pliocene  lake,  which  stretched  from  near  the 
shores  of  the  Galf  tmi  into  British  America,  and  possibly  into 
arctic  regions,  and  formed  a  more  or  less  complete  barrier  to  the 
mammalian  faona  east  and  west,  was  aboli$h€d  by  upheaval,  and 
free  commanicalion  was  established.  It  is  impossible  that  all 
these  changes  of  climate  and  all  these  migrations,  partly  enforced 
by  changes  of  climate  and  partly  permitted  by  removal  of  bar- 
riers, and  in  this  latter  case  especially  attended  with  the  fiercest 
struggle  for  life,  shoold  not  prodooe  rapid  and  profound  changes 
in  the  mammalian  fanna. 

In  Europe  the  process  has  been  more  accorately  studied  and  is 
better  known.  In  Quaternary  times  at  least  foar  different  mam- 
malian fauns  struggled  for  mastery  on  European  soiL  (1.)  The 
Pliocene  autochthones.  (2.)  Invasions  from  Africa  by  opening 
of  gate-ways  through  the  Mediterranean :  one  by  way  of  Italy, 
Sicily,  and  Malta,  and  one  by  Gibraltar,  both  of  which  have  been 
again  closed.  (8.)  Invasions  from  Asia,  by  removal  of  a  great 
sea  barrier  connecting  the  Black  and  Caspian  seas  with  the  Arctic 
Ocean.  This  gate-way  has  remained  open  ever  since.  (4.)  In- 
vasions from  arctic  regions,  enforced  by  changes  of  climate. 
Probably  more  than  one  such  invasion  took  place ;  certainly,  one 
occurred  during  the  second  Glacial  epoch.  The  final  result  of  ail 
these  climatic  changes  and  these  struggles  for  mastery  was  that 
the  Pliocene  autocthones,  adapted  to  a  more  genial  climate, 
were  mostly  destroyed  or  else  driven  southward  with  some  change 
into  Africa :  the  African  invaders  were  driven  back  also  into  Af- 
rica, and  with  some  Pliocene  autocthones  isolated  there  by  sub- 
sidence in  the  Mediterranean  region  closing  the  southern  gate- 
ways, and  still  exist  there  under  slightly  modified  forms  ;  the 
Arctic  invaders  were  again  driven  northward  by  return  of  more 
genial  climate,  and  there  exist  to  this  day ;  while  the  Asiatics  re- 
mained masters  of  the  field,  though  greatly  modified  by  the  con- 
flict. Or  perhaps,  more  accurately,  we  might  say  that  the  existing 
European  mammalian  fauna  is  a  resultant  of  all  these  factors, 
but  the  controlling  factor  is  the  Asiatic.  With  the  Asiatic  inva- 
sion came  man,  and  was  a  prime  agent  in  determining  the  final 
result. 
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Thiu,  regarding  the  Tertiary  and  the  Present  as  consecutive 
eras,  and  the  Quaternary  as  the  transition  or  critical  period  be- 
tween, then,  if  the  record  of  tliis  period  had  been  lost,  corre- 
sponding with  the  unconformity  here  found,  we  should  have  had 
here  an  enormous  and  apparently  sudden  change  of  mammalian 
species.  Yet  this  change  of  fauna,  as  great  as  it  is,  is  not  to  be 
ci>nipared  with  that  which  occurred  between  the  Arch«i)an  and 
Pabeoioic,  or  between  the  PalaM>zoic  and  Mesozoic,  or  even  that 
between  the  Mesozoic  and  Ca^nozoic  ;  for  the  change  during  the 
Quaternary  is  mostly  confined  to  species  of  the  higher  mammals, 
while  the  change  during  previous  critical  periods  extended  to 
species  of  all  grades,  and  not  only  to  species,  but  to  genera,  fam* 
iliea,  and  even  orders.  We  conclude,  therefore,  that  the  previoue 
eriiieal  periode  or  lowt  intervale  were  far  longer  than  the  whole 
Qunternarjf  ;  or  eUe  thai  the  rate  of  evolution  waefar  more  rapid 
m  theee  earlier  times. 

To  sum  up,  then,  in  a  few  words,  the  general  formal  laws  of 
eTolntion-change  throughout  the  whole  history  of  tlie  earth  :  — 

(1.)  Gradual,  very  slow  changes  of  form  everywhere  under 
the  influence  of  all  the  factors  of  change,  known  and  unknown : 
for  example,  pressure  of  changing  physical  conditions  whether 
modifying  the  individual  (certainly  one  factor),  or  selecting  the 
fiUest  offspring  (certainly  another  factor)  ;  improvement  of  organs 
by  use  and  the  improvement  inherited  (certainly  a  third  factor), 
and  perhaps  still  other  factors  yet  unknown.  This  general  evo- 
lution by  itself  considered  would  produce  similar  changes  every- 
where, and  therefore  would  produce  geological  fauna*,  but  not 
geographical  diversity.  Determination  of  a  geological  horizon 
woold  in  this  case  be  easy,  because  fossil  species  would  be  every- 
where identical. 

(2.)  Changes  in  different  places  and  under  different  physical 
eonditions,  taking  different  directions  and  advancing  at  different 
laftea,  give  rise  to  geographical  faunet.  This,  if  there  were  notl)- 
ing  more,  would  produce  far  greater  geographical  diversity  and 
BOie  complete  localization  of  faunae  and  Hone  than  now  exists,  — 
so  great  that  the  determination  of  a  geological  horizon  would  be 
inposftible. 

(8.)  The  force  of  change  resisted  by  heredity,  in  some  species 
aid  genera  more  than  in  others,  determines  paroxysms  of  more 
npid  movement  of  general  evolution,  affecting  sometimes  species, 
noMtimes  genera  or  families.  The  sudden  appearance  of  species, 
genera,  families,  etc.,  in  quiet  times  is  thus  accounted  for. 
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(4.)  During  critical  periods^  oscillations  of  the  crust,  with 
rapid  changes  of  physical  geography  and  climate,  determine  a 
more  rapid  rate  of  change  in  all  forms :  first,  by  greater  pre$8ure 
of  physical  conditions;  and,  second,  by  migrations  partly  enforced 
by  the  changes  of  climate  and  partly  permitted  by  removal  of 
barriers,  and  the  consequent  invasion  of  one  fauna  and  flora  by 
another  and  severe  struggle  for  mastery.  This  would  tend  to 
equalize  again  the  extreme  diversity  caused  by  the  second  law ; 
but  the  effect  would  be  more  marked  in  the  case  of  animals  than 
plants,  because  voluntary  migrations  are  possible  only  in  this 
kingdom.  Hence  it  follows  that  a  geological  horizon  is  far  better 
determined  by  the  fauna  than  by  the  flora. 

III.  Historic  Value  of  the  Present  Time.  Most  geologists  re- 
gard the  Present  as  one  of  the  min6r  subdivisions  of  the  Caeno- 
zoic  era,  or  even  of  the  Quaternary  period.  More  commonly  the 
Quaternary  and  Present  are  united  as  one  age  —  the  age  of  man 
—  of  the  CsBuozoic  era.  The  Caenozoic  is  thus  divided  into  two 
ages :  the  age  of  mammals  commencing  with  the  Tertiary,  and 
the  age  of  man  commencing  with  the  Quaternary ;  and  the 
Quaternary  subdivided  into  several  epochs,  the  last  of  which  is 
the  Present  or  Recent.  But  if  the  views  above  expressed  in  re- 
gard to  critical  periods  be  correct,  then  the  Present  ought  not  to 
be  connected  with  the  Quaternary  as  one  age,  nor  even  with  the 
CsBnozoic  as  one  era,  but  is  itself  justly  entitled  to  rank  as  one  of 
the  primary  divisions  of  time,  as  one  of  the  great  eras  separated 
like  all  the  other  eras  by  a  critical  period ;  less  distinct  it  may 
be,  at  least  as  yet,  in  species  than  the  others,  the  inaugurating 
change  less  profound,  the  interval  less  long,  but  dignified  by  the 
appearance  of  man  as  the  dominant  agent  of  change,  and  there- 
fore well  entitled  to  the  name  Psychozoic  sometimes  given  it. 
The  geological  importance  of  the  appearance  of  man  is  not  due 
only  or  chiefly  to  his  transcendent  dignity,  but  to  his  importance 
as  an  agent  which  has  already  very  greatly,  apd  must  hereafter 
still  more  profoundly,  modify  the  whole  fauna  and  flora  of  the 
earth.  It  is  true  that  man  first  appeared  in  the  Quaternary, 
but  he  had  not  yet  established  his  supremacy ;  he  was  still  fight* 
ing  for  mastery.  With  the  establishment  of  his  supremacy  the 
reign  of  man  commenced.  An  age  is  properly  characterized  by 
the  culmination^  not  the  first  appearance,  of  a  dominant  class. 
As  fishes  existed  before  the  age  of  fishes,  reptiles  before  the  age 
of  reptiles,  and  mammals  before  the  age  of  mammals,  so  man  also 
appeared  before  the  age  of  man. 
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^  W«  therefore  regard  the   Cn-DozAic  and    Poychosoic  as  two 

Kutivc  eras,  and  tho  QuAternary  as  tho  critical,  revulution- 

,  or  tmuaitiotml  poriutl  botwuoii.     But  aiuce  Uie  reoord  of  tbut 

ft  oitieal  period  is  not  lu«t,  and  we  luuat  place  it  somewhiira,  it 

t  bait  to  place  it  with  the  CtcDozoic  pra  an<l  tlie  mnnuunliaa 

o  ctnnmvnoi!  th<9  P«yehozoic  L>ra  and  ngn  of  mau  with 

Af   completed   Hipremacy   of   idod,  ibnt   ia,  with    the    freeent 

«poch. 

B««««L>T,  CiLitoairiA,  ilmxt  15,  ISTT. 


BECENT  LlTEKATIJIiE. 

IlcEtm'i  AffiMkL  LrFE.' —  A  necoud  vditiou  of  Brebn'*  well-koowii 
'  '-riumii  work  uti  tho  aiiimal  kingdom  is  now  id  ooune  of  publication, 
'  Iv  iuueil  in  abiiut  a  hanilrvd  pari*,  pnblithcd  wcnkljr  or  r»rtiiij{htlj. 
'  rming  a  •erie*  of  volutoea  o(  uDuaual  stiractlveueu  anil  iuutrest. 
I  <o  anthor  telU  xu  that  It  is  really  «  new  work  under  ao  old  title,  hav- 

J  bowD  rewritten  and  enlargffd.  While  ibo  first  Tolume  of  tho  tirat 
•rne*  treabi  of  the  munmals  from  the  apea  down  to  tho  family  of 
4ofK  siMxeedlug  volnmcH  will  treat  of  the  other  mwnmula  and  of  the 
nptilM  awl  flshe*.  Theia  will  be  written  by  Dr.  A.  E.  Brchm.  ihn  well- 
kaumi  Dalnralist,  wliile  ihuso  on  lhi>  ariicuiated  animals  will  ba  written 
hf  Prof.  R.  U.  ToKhenlierg,  o(  Halle,  and  tlic  molluskit  will  be  tnatad 
td  by  Pn>t  thosr  Si^limidt,  of  Slraaburg.  What  prorixiou  is  to  Iw  made 
fcr  the  other  iuvertebrate  auiwali  is  uot  yat  anuouuood. 

Tbe  work  ii  of  a  geueral  Dalnre,  not  designed  fur  the  spedal  soulog- 
iesl  sindent  or  for  children,  but  for  those  who  wish  to  gaia  a  knowledge 
of  the  prindpal  fonns  of  aninuil  life,  their  habits  and  distribution. 
Tbera  are  no  troablesoroe,  perplexing  anatomical  or  ombryologiial  de- 
tail*. Mire  wood-«nts  of  skeletons,  in  word  or  picture,  no  rout-imtiii.  anil 
the  style  is  easy,  sprightly,  and  often  colloquial.  It  is  apparently  n  pop- 
alar  work  in  the  beat  *en>c  of  tho  word,  and  should  be  well  (atronixod 
in  this  eotintry,  if  for  no  other  reason  than  for  the  wealth  uf  wood-cuts, 
both  full-page  and  Icsiuid,  which  alone,  to  those  Ignorant  of  German. 
«mM  nake  it  of  lasting  value.  The  illustrations  arc  nearly  all  new  lo 
a.  Mid  in  very  many,  we  suppose  most,  nses  are  drawn  Troro  life  by 
mA  Vtbta  as  R.  Krctschmer,  G.  Mattel,  and  E.  Schmidt,  with  the 
pwtBM  appatmt  fiiloliiy. 

Tlw  phsu  of  the  work  is  (ucellenL  ASler  au  lulroductory  chapter  ou 
Bfc  IB  ha  totality,  the  npua  are  deaicrib«d.  —  man,  ibe  type  of  tlie  flrtt  snb- 
■rier  ot  Primates,  being  referred  to  only  incidentally  iu  comparison  with 

I  AadU's  ni'ffJchfl.  AllgsfodDe  Kunil.  de*  Thisrrcichs.  Orussa  Ansgab*. 
InlH  waKSarbsitiu  and  nrmchrta  Anflaj;*.  Knta  Abibsilung,  StagetUste. 
IkmrBmmt.  L«l|>iig  Vcrlsg  (In  bibliugraplibchcn  Iniituw.  ISTG.  itro,  pp.  TIM. 
Is*  Turk:  B.  Wcslcnnonn  &  Co.     Mnnli  s  pari;  II  psru  w  ■  ruloma 
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the  &pee,  which  represent  the  second  suborder  of  Primates.  Then  Tul- 
lows  a  general  "popular"  account  of  the  forma  of  Bpe«,  their  geograph- 
ical dHtribiitiau,  dwelling-places,  food,  motiooa.  social  life,  l»ngua^e,  re- 
produotioD,  education,  rearing  of  young.  diKaaes,  life  in  ooDfliiemeat.aDil 
of  the  apes  figured  on  the  Egyptian  templei ;  then  guoceeds  a  more  spe- 
cial ac<H>nnt  of  the  gorilla,  the  chimp>i[izee.  and  the  taoliego  {Antliropopi. 


theeiu  lichtgo),  >\n<\  oraiig.  with  the  lower  furms.  In  tbld  cumpH 
Hive  and,  we  may  readily  believe  from  the  high  reputation  of  the  «utll 
thorough  mauner,  the  different  gi-oiips  of  auiniida  are  trcaled-  A  eampTe 
of  the  elaborate  nature  of  the  wood-cu^s  is  aflbnled  in  the  two  acrompa- 
ijyiiig  views  of  the  heml  of  a  five-year  old  ischego  iu  the  Dresden  Zo- 
ologiciU  Garden,  which  wan  brought  from  ihe  Loan"o  coast. 


ISn.]  Utixnt  LittratuTf. 

A*  ma  imtimtion  of  th«  abundance  of  illiulrmtioDR  in  the  fini  volane 
U  nM*  br  >tAtnl  that  ihrri!  utb  ninnlenn  liill>|Hi|;n  pirturel  of  aJilmali. 
prnupnt  from  (tuilint  alW  nature ;  flD  j-lwo  <Iuuhe^  rata  in  ifae  teit  of 
•pM  umI  mookeya ;  twelve  of  bata  t  twenty -eight  of  eau  i  mod  thJrtj- 
ri^t  tif  dojcK.  A  Tolrnnc  »n  inscicla  ha*  ap|>«'ar«j,  aii<l  the  •eoonil  vol- 
uDtt  Ml  mainiiial*  u  now  in  onurifT  of  publiraiion. 


UxiTBD  Staiks  Commissiox  or  Fisn  amd  FiEtiiKitiKa.*— Kn>m 
•  oonpttntivelr  imall  begiuDin^  the  United  Slates  Cummiuion  of  Fuh 
tad  Plalieriea  hu,  by  ita  prac^cal  rvaults  in  piacicullure,  aa»unie<]  «u 
■aek  ttnporunco  that  Congivtf  last  apring  i^tproiirialed  flfljr  thuuMiid 
Ulan  far  ike  work  of  1X77.  It  is  uoderetood  that  thi*  appro|)riatio& 
k  (n  he  dfvoled  lolclf  u>  the  raising  of  ll«h,  and  not  for  any  purely  aci- 
mIIe  InTeatigtttton*.  alihongh  bj  the  eicvtlent  economical  mana^mant 
if  FroAMM>r  Balnl  and  IiIh  auiistatitB  in  pa«t  yt-nn  a  great  deal  hai  been 

>  thM  .fftt  Cammli^im  »/  TiM  <i»J  FiJ-ri.t.  Part  HI.  Rcpan  of  ibr  Ci-ni- 
»  far  ia;9-;4  and  IST4-TS.     Washingioa.     1«T«.    Sto,  |.|i.  TTT. 
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done,  by  their  gratuitous  labors,  to  extend  the  knowled^fe  of  such  marine 
and  fresh-water  animals  of  the  United  States  as  form  the  food  of  fishes. 
The  present  report  is  wholly  practical  in  its  nature,  comprising  an  in- 
quiry into  the  decrease  of  the  food  fishes,  and  the  propagation  of  food 
fishes  in  the  waters  of  the  United  States.  Appended  to  the  report  are 
essays,  mostly  taken  from  foreign  sources,  on  fisheries  and  fish  culture  in 
the  Old  World.  These  essays  are  very  suggestive,  and  it  is  to  be  expected 
that  the  results  of  experiments  and  studies  made  by  the  present  com- 
mission will  lead  to  discoveries  and  records  of  equal  value,  should  the 
commission  be  maintained  by  the  government  for  a  snfiicient  number  of 
years. 

Hyatt's  North  American  Sponges*^  —  The  second  part  of  this 
elaborate  revision  of  our  North  American  sponges  contains  a  good  mauy 
novel  and  interesting  fiiots  regarding  the  influence  of  temperature  and  the 
nature  of  the  sea-bottom  upon  the  growth,  variation,  and  distribution  of 
our  useful  sponges,  as  well  as  the  mode  of  fishing  for  and  preparing  them 
for  the  market  Professor  Hyatt  regards  the  sponges  as  forming  '*  a 
distinct  sub-kingdom  or  branch  of  animals,  equivalent  structurally  to  the 
Vertebrata  or  any  of  the  larger  divisions  which  are  diaracterized  by  the 
most  important  structural  differences."  The  excellence  of  the  plates 
shows  how  well  photography  may  be  applied  to  the  delineation  of  these 
animals. 

Recbnt  Books  and  Pamphlbts.  —  Heconcillaticm  of  Science  and  Religion.  By 
Alexander  Winchell,  JjJj*  D*  New  York:  Harper  and  Brothers.  1877.  ISmo,  pp. 
403. 

Proceedings  of  the  Davenport  Academy  of  Natural  Sciences.  Vol.  ii..  Part  L 
January,  1876-^ one,  1877.    Davenport,  Iowa,  July.    1877.    Sro,  pp.  148.    3  plates. 

Account  of  the  Discovery  of  Inscribed  Tableu.  By  Rev.  J.  Gasa.  With  a  Descrip- 
tion by  Dr.  R.  J.  Farqnharson.  (Proceedings  of  the  Davenport  Academy  of  Na^ 
ural  Sciences,  vol.  ii.)    Davenport,  Iowa,  July,  1877.    8vo,  pp.  83.    8  plates. 

List  of  the  Vertcbrated  Animals  now  or  lately  living  in  the  Gardens  of  the  Zo- 
ological Society  of  London.  Sixth  Edition.  London.  1877.  Svo,  pp.  519,  with 
cuts. 

Zur  Morphologic  dea  Tracheensyttems.  Von  Dr.  J.  A.  Palm^n.  Helsingfors. 
1877.     8vo,  pp.  149.    2  plates. 

Annual  Report  of  the  Entomological  Society  of  the  Province  of  Ontario  for  the 
year  1876.     Toronto.    1877.    8vo,  pp.  58. 

On  the  Dispersal  of  Non-Migratory  Insects  by  Atmospheric  Agencies.  By  Albert 
Mtiller  (Basileensis).  (Reprinted  from  Trans.  Ent.  Soc.  Lond.  1871.)  Basle.  1877. 
8vo,  pp.  16. 

Report  of  the  Director  of  the  Central  Park  Menagerie,  Department  of  Public 
Parks,  City  of  New  York,  for  year  1876.    New  York.    1877.    Svo,  pp.  34. 

Bathybius  und  die  Moneren.     Von  Ernst  Haeckel.    Svo,  pp.  12.    1877. 

Brehm's  Thierleben.  Bd.  2.  Heft  i.-iv.  Leipzig.  1877.  New  York  :  B.  Wester- 
mann  &  Co.    40  cents  a  Heft. 

De  for  Ager,  Eng,  og  Have  skadeligste  Insekter  og  Smaakiyb.  Af  W.  M.  Schoyen. 
Kristiania,  1875.     12mo,  pp.  212.    8  plates. 

^  Revision  of  the  North  American  Pori/erce.  With  Remarks  upon  Foreign  Species. 
Part  II.  (Memoirs  of  the  Boston  Society  of  Natural  History,  vol.  ii..  Part  IV.,  No. 
5.     Boston,  May  28,  1877.    4to,  pp.  73.    3  carbon  photographs. 
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Dt  i  Hmeiic  ikadcli^tte  Intekter  opr  Middcr,  der  angribe  of(  bedoenrevore  Madrarer, 
Klivdrr»  Bobare  og  STrige  Eiendele  under  Tag.  Af  W.  M.  Schojen.  Kriatiania, 
Ii7€.     I  Sao,  piK  luS.    3  plat«t. 

EBQincratio  Inwctoram  Nonrc^icorum.  Faaciculam  III.  Catalopnm  L«*pidopte- 
forvm  ContiDcniein.  Auctore  II.  Siebke  defuncto,  edidit  J.  Sparre  Schneider.  Chria- 
liaaia,  1876.    fhro,  pp.  IM. 

EDamcratio  InKcioram  Nonregkorom.  Faaeieolom  IV.  Catalogum  Dipterorom 
Ooocineniaa.  Anciore  U.  Siebke  defuncto,  edidit  J.  Sparre  Sehneider.  Chrisiiania, 
1877.     Sto,  pp.  255. 

Some  Remarkable  Gravel  Rid^ee  in  the  Merrimac  Valley.  (Abstract.)  By 
Gcoffi!e  F.  Wright.  (From  the  Procecdinga  of  the  Boston  Society  of  Natural  His- 
loty.  vol.  xix.) 

L  C>n  (he  Brains  of  aome  Fish-Like  Vertebratea.  II.  <>n  the  Serrated  Append- 
i«aa  of  the  Throat  of  Amia.  IIL  On  the  Tail  of  Amia.  By  Burt  U.  Wilder.  1876. 
9vo,  pp.  10,  with  a  plate.  (From  the  Proc.  Am.  Ass.  Adv.  Sci.  Buffalo  Meeting, 
Anpur»  1876.) 


GENERAL  NOTES. 

BOTANY.* 

Violets.  —  Moat  of  our  readers  are  aware  that  many  species  of  violets 
in  summer,  flowers  which  are  totally  uulike  tlic  showy,  attractive 
blosfioms  of  early  spring ;  for  inataneef  the  lanoe-leaved  violet  ami  the 
arrow-leaved  violet  bear  late,  inconspicuous  flowers,  in  which  the  petals 
are  reduced  to  the  merest  rudiments,  and  only  two  or  three  stamens  with 
poUt*D  are  present.  Flowers  of  this  sort  have  long  been  known,  but 
tbey  need  to  be  more  carefully  examined  with  reference  to  their  8|>eciflc 
peculiarities.  It  is  proposed  to  give  in  this  note  a  preliminary  sketch  of 
the  literature  of  the  subject,  in  the  hope  that  some  of  our  botanists 
may  collect  and  study  the  forms  here  referred  to.  Dilleuius,  in  1 732, 
(Horu  Eltham,  408)  observed  that  Vioia  mirabilis  has  flowers  of  two 
kinds:  the  spring  flowers,  with  well-developed  corolla  and  stamens 
•eldom  produce  fruit,  but  the  later  flowers,  in  which  he  found  stamens 
and  DO  petals,  always  do.  Linnaeus  (Semina  Muscorum  Detecta,  1732) 
refers  to  Vioia  mir»bilis  as  one  of  the  plants  which  had  been  thought  to 
bear  fruit  without  any  antecedent  blossoms ;  but  he  states  that  iu  the 
CMe  of  this  plant,  as  in  others  referred  to,  blossoms  with  good  stamens 
and  pistils  are  present.  It  is  said  by  Dr.  Oliver  tliat  in  a  later  work 
linnarus  remarks  of  Vioia  mirahiiit  that ''  the  early  flowers  provided  with 
a  corolla  are  often  barren,  while  otiiers,  appearing  subsequently,  and 

dotitnte  of  a  corolU,  are  fertile.*' 
Conrad  Sprengel  (1793)  refers  to  Vioia  mirabiiii  as  U'aring  two  kinds 

of  flowera,  but  states  that  he  had  not  had  an  op|M>rtunity  uf  examining 

the  plant. 
In  1823,  De  Gingins,  in  his  Memoire  sur  la  Famille  des  Violacees,  {Mge 

11,  writes  that  ^  moat  of  the  6i>ecie8  of  the  section  of  violets  proi>erly  so- 

cdled  have  the  singular  property  of  sometimes  producing  incomplete 

1  Conducted  by  Paor.  G.  L.  Goodalb. 
tui.  u.  —  ao.  S. 
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flowers  more  or  less  destitute  of  a  corolla ;  their  fruits  are  neverthdess 
as  perfect  as,  or  even  more  perfect  than,  those  which  follow  complete 
flowers.  This  phenomenon  is  observed  frequently  in  autumn  at  the 
second  blooming  of  violets ;  and  the  exotic  species  transplanted  to  our 
gardens  have,  under  unfavorable  conditions,  apetalous  flowers  with  de- 
formed essential  organs,  which  nevertheless  bear  perfect  fruit.'' 

From  Dr.  Oliver's  review,  previously  referred  to,  we  take  the  follow- 
ing notice  of  a  work  to  which  we  do  not  have  present  access.  M.  Mon- 
nier,of  Nancy  (Guillemin's  Archives  de  Botanique,  1883),  says  that  none 
of  the  early  spring  flowers  of  Viola  hirta  bear  fruit.  "  After  the  first  flow- 
ering the  leaves  take  on  a  further  development :  they  become  hairy,  and 
bear  in  their  axils  flowers  destitute  of  a  corolla  and  with  the  five  stamens 
almost  always  distinct  and  shorter  than  the  ovary.  The  peduncles  bear- 
ing these  flowers  curve  downwards  and  bury  the  ovaries  under  the  sur- 
face of  the  soil,  where  the  seeds  are  ripened." 

In  a  review  given  at  second  hand  in  BoUmuche  ZeUung  foit  Novem- 
ber, 1854,  are  some  quotations  from  a  memoir  by  Timbal-Lagrave  (On 
the  Grenus  Viola,  1853)  :  *'  It  is  the  custom  in  botany  to  examine  a  plant 
when  it  is  grown,  that  is,  when  it  has  completed  its  development  or  has 
reached  the  climax  of  its  vegetation  and  is  in  flower.  This  usage,  well 
enough  for  most  cases,  is  faulty  when  it  is  applied  to  the  section  Nominr 
turn  of  Viola.  It  has  here  led  botanists  into  errors  and  doubts,  which 
have  rendered  the  study  of  this  section  a  matter  of  great  difficulty.  The 
period  of  early  blossoms  in  Ftola  ia  the  ffotUh  of  the  plant ;  its  old  age  is 
another  epoch  in  its  development  which  was  unknown  to  the  older 
botanists,  and  herein  lies  the  ground  of  the  difficulties.  ....  In  the 
steraless  violets  the  following  fects  can  be  observed :  in  early  spring  a 
few  leaves  appear,  and  these  develop  until  April ;  then  come  the  blos- 
soms with  richly  colored  petals,  and  often  with  some  fragrance,  but  these 
flowers,  although  provided  with  essential  organs,  are  infertile.  At  first 
I  believed  that  this  anomaly  is  dependent  on  some  modification  of  the 
stigma,  or  caused  by  some  atmospheric  influence,  but  I  am  now  convinced 
that  it  arises  from  the  lack  of  pollen  in  the  anthers ;  fertilization  cannot 
take  place ;  the  flower  soon  fades,  dries  up,  or  decays  without  any  result. 

*^  In  this  period,  which  I  call  youth,  a  new  growth  takes  place :  from  the 
cluster  of  persistent  radical  leaves  accompanying  the  first  flowers  new 
leaves  arise,  which  soon  become  large  and  acquire  firmness,  having  even 
larger  and  stifler  hairs.  Towards  the  end  of  May  and  June  new  flowers 
come  up,  but  they  are  very  different  from  the  first  In  some  species  the 
blossoms  have  no  petals,  in  others  only  one  or  two,  but  these  are  always 
inclosed  in  the  calyx  and  are  frequently  the  merest  rudiments.  The 
whole  floral  apparatus  is  modified,  and  yet  fertilization  takes  place.  .... 
A  comparative  study  of  the  different  organs  of  the  first  and  second  flow- 
ers of  these  plants,  the  growth  or  the  abortion  of  this  or  that  part,  the 
position,  the  duration,  and  the  functions,  afford  many  essential  characters 
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wkicli,  added  to  those  alretdj  kiK>WD«  will  aid  in  the  ntudy  of  this 

Id  Boiamseke  Zeityng  lor  October*  1857,  Daoiel  Bl tiller,  of  Upsal, 
fifes  an  iustmctive  account  and  a  few  figures  of  the  incomplete  flowers 
of  certain  violets.  He  states  that  the  anthers  contained  only  a  few  grains, 
which  did  not  seem  to  him  like  perfect  iiollen,  but  rather  like  minute 
omles.  In  spite  of  a  whimsical  theory  with  which  he  closes  his  paper, 
the  account  must  be  valued  for  the  accurate  descriptions  of  the  incom- 
pleC0  flowers  of  several  species. 

A  very  interesting  paper  on  this  subject  was  read  in  July,  1860.  before 
the  Botanical  Society  of  France,  by  M.  Eugene  Michelet.  The  state- 
■eois  oiade  by  him  agree  essentially  with  those  just  given. 

Ib  1863,  Von  Mohl  (in  BoianigcAe  Zeitung)  gives  an  abstract  of  the 

literature  relating  to  cleistogamic  flowers,  and  presents  some  instructive 

resttlts  of  his  own  observations,  of  which  the  following  is  an  abstract : 

**  Tlie  process  of  fertilisation  in   Viola  eiaiior  F.  was  more  easily  invtfsti- 

gtted  than  in  the  other  species  examined.    In  this  species,  as  in  all  apet- 

aloos  violets,  the  style  is  short  and  hooked,  and  in  immediate  contact  with 

the  anthers  with  which  it  alternates.     Besides  these  two  stamens  which 

fe  this  plant  I  always  found  developed,  I  discoveretl  in  some  flowers  one 

or  two  more.     Although  the  ^ther  cells  are  only  one  seventh  to  one 

■xth  of  an  inch  long,  they  have  a  number  of  pollen  grains.     The  greater 

part  of  these  push  forth  pollen  tubes  even  while  tliey  are  still  in  the 

aather,  and  these  tubes  pass  out  of  the  upper  end  of  the  anther  cells,  in 

thick  strings,  directly  to  the  contiguous  stigma.     If  tlie  stamens  in  a 

fresh  flower  are  drawn  away  from  tlie  stigma,  the  tubes  will  not  break, 

ktt  the  pollen  grains  will  be  released  from  the  opened  anther  cell,  so 

that  the  latter  will  be  left  empty.     On  tearing  away  the  anthers,  some 

poUeo  grains  which  have  not  pushed  out  any  tubes  will  fall  out  from 

It  appears  to  me  questionable  whether  without  such  a  nu*chanical 

pollination  from  these  would  take  place;  at  least  I  have  not 

ohserved  any  such  case.     With  the  drying  of  the  anthers  after  fertiliza- 

CMD,  the  tubes  in  their  course  from  the  anthers  to  the  stigma  dry  up 

also,  and  then  break  off  when  the  anthers  separate,  without  witMrawing 

tha  pollen  grains  which  are  there  held  fast.     Similar  appearances  are 

pwscoied  by  the  anthers  in    Vioia  canina^  which   touch   the  stigma. 

Beadei  this,  it  is  seen  that  from  those  anthers,  which  in  this  species  are 

always  turned  away  from  the  stigma,  pollen  tulies  Ktart  out  and  pass 

in  a  serpentine  course  over  tlie  upfior  part  of  the  ovary  and  the 

and  sides  of  the  style.     This  observation  is  easily  made  by  means 

of  a  Lieberkilhn  illuminating  mirror.     In  thi^  8|>ecieH,  also,  I  frtquently 

iMud  pollen  grains  which  had  fallen  out  of  the  anthrrs.  but  I  am  not 

■n  whether  this  discharge  takes  place  naturally ;  for  if  we  examine 

BMhers  which  have  become  dry  after  fertilization,  ami  on  which,  there- 

fwa,  while  fresh  no  force  could  have  been  exerted,  they  will  be  found 
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thickly  fiUed  with  pollen  grains.     These  are  colorless,  finely  dotted,  and 
thin-walled,  and  they  wrinkle  up  when  drying. 

^*The<pollen  grains  of  Vida  mirahilU  fall  oot  from  the  anthers  more 
easily  and  in  greater  abundance,  and  this  may  be  regarded  as  of  regular 
occurrence.  The  number  of  pollen  tnbes  which  run  from  the  anthers  to 
the  stigmas  is  far  smaller  than  in  the  other  species  spoken  of,  and  the 
anthers  are  not  so  finely  fastened  on  the  stigma.  Here,  too,  a  part  of 
the  pollen  will  be  pulled  out  by  its  tubes  when  the  anthers  are  de- 
tached." Von  Mohl  closes  this  part  of  the  memoir  by  stating  that,  owing 
to  the  changes  which  the  pollen  of  the  late  flowers  undergo  in  drying,  or 
on  access  of  water,  it  has  been  impracticable  to  compare  the  pollen  of 
the  early  large  blossoms  with  that  of  the  late,  inconspicuous  ones.  He 
further  states  that  in  these  late  flowers  fertilization  by  the  pollen  of  any 
other  flower  is  of  course  an  impossibility. 

It  may  here  be  said  that,  as  Timbal-Lagrave  suggests,  the  characters 
of  the  late  flowers  of  violets  can  be  of  aid  in  distinguishing  species. 
Koch  in  his  Synopsis  has  a  section  headed  Flores  Seriores  Apetali,  Later 
Blossoms  without  Petals.  We  do  not  know  of  any  attempts  other  than 
those  mentioned  above  to  separate  species  by  means  of  these  peculiai^. 
ities. 

In  Kuhn's  Memoir,  in  BotanUehe  ^tung  for  1867,  a  list  of  forty- 
four  cleistogamic  flowers  is  giveif^  in  which  Vicia  is  mentioned. 

Lastly,  in  Mr.  Darwin's  new  work.  Forms  of  Flowers,  1877,  the 
whole  subject  has  received  most  careful  attention. 

SiLPHiUM  Laciniatum.  —  Scctious  of  fresh  leaves  of  Silpkium  ladnu 
atum,  the  compass  plant,  show  that  the  parenchyma  is  composed  of 
"  palisade  tissue,"  that  is,  of  the  tissue  which  occurs  only  immediately  be- 
neath the  upper  sur&ce  in  most  leaves. 

Not  only  are  both  upper  and  under  surfaces  provided  with  the  tissue 
usually  regarded  as  peculiar  to  the  upper  portion  of  the  leaf,  but  the 
whole  of  the  leaf  pulp  from  one  surface  to  the  other  is  also  composed  of 
it.  There  are  often  as  many  as  six  closely  packed  layers  of  palisade 
cells.  —  C.  E.  Besset. 

Sarracknia  Variolaris.  —  The  experiments  referred  to  in  the  June 
number  of  the  Naturalist  have  been  repeated  by  me  several  times  of 
late,  and  with  uniform  results.  At  the  last  meeting  of  the  Botanical 
Section  of  the  Boston  Society  of  Natural  History  the  experiments  were 
again  tried  in  the  presence  of  the  members.  The  results  agreed  per- 
fectly with  those  detailed  by  Dr.  Mellichamp.  —  B.  M.  Watson,  Jb. 

Botanical  Papers  in  Recent  Periodicals.  —  Fi^nnj  No.  16.  E. 
Pfitzer,  Observations  in  Regard  to  the  Structure  and  Development  of 
Epiphytic  Orchids  (dealing  with  the  peculiar  long  cells  in  the  tissue  of 
.JSrideSj  and  with  the  occurrence  of  silicious  discs  in  the  pseudo-bulbs  of 
epiphytic  orchids,  continued  in  No.  17).  Gandoger,  New  Roses  from 
Southeastern  France.    No.  17.     Dr.  Carl  Kraus,  Causes  of  the  Unver- 
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tied  Direction  of  Growth  of  Shoots.  Schulser,  Mycological  Notes.  No. 
18i.  Dr.  Oskar  Drude,  Agro$t%$  tarda^  a  Now  Species  in  the  Flora  of 
the  Alps.  F.  Arnold,  Lichenological  Notes.  J.  H.  Kreuzpoin titer.  No- 
tice in  ropml  to  the  Flora  of  Blunich. 

Boiamisrhe  SStitung^  No.  26.  Prof.  Schenk,  A  Contribution  to  our 
Enowledp?  of  the  Stmcture  of  the  Fruits  of  Componlo!  and  Labiatie, 
Reports  of  Societies.  No.  27.  Christoph  Gobi,  On  a  Mode  of  (i rowth 
of  the  Thallus  of  Ph^eotporea,  £>r.  Wilh.  Jul.  Behrens,  The  Flowent 
of  Gramioese.  Celakovsky,  The  Theory  of  the  Ovule.  Re|K>rt8  of 
Societies.  Nos.  28  and  20.  J.  Reinke,  Remarks  in  Reganl  to  the 
Growth  at  the  Puncium  Vegeiaitonis  of  Dictyodace^B  and  Fucact4B. 
Beports  of  Societies. 

ZOdliOGY.^ 

Rare  Snakes  from  Florida.  —  Mrs.  A.  D.  Lungren,  of  Volusia, 
has  maile  rollections  in  natural  history  which  have  added  a  number  of 
ftct*  of  interest  to  the  herpetology  of  Florida.  She  hafl  obtained  the 
Comtia  pyg€ta^  a  calamarian  form,  of  which  but  two  K|)o<'inienH  are  known* 
both  from  Volusia.  The  second  spe<*imen  of  Dromims  flavUatm  conies 
from  her  collections.  It  will  bo  remem))ered  that  the  first  8|M*cimcn  of 
this  rare  species  was  procure<l  by  Dr.  11.  C.  Yarrow,  on  the  coast  of 
North  Carolina,  at  Fort  Macon.  She  has  also  found  the  Ifelicajis  AlUnii 
in  the  same  nci^hborhoo«U  and  a  new  species  of  CTtorojthiltis  (  C  verm- 
eotus  Cope).  Pernons  desiring  collections  from  that  region,  in  any  <le- 
partment  of  natural  history,  cannot  do  l>etter  than  communiaite  with  her. 
—  E.  D.  C. 

Rcd-Brllied  Nut-IIatcii  (Sitta  Canadknsis)  nesting  on  the 
Ground  (?).  —  On  the  27th  of  May  the  son  of  a  neighlmr  brought  me 
Ibor  eggs  from  a  nest  he  discoveretl  in  the  woods,  stating  that  it  was 
boilt  in  a  hole  in  the  ground,  and  that  he  found  it  by  the  old  bird's  leav- 
ing it  and  attempting  to  lead  him  away  by  tlie  well-known  artifices  of 
naoy  ground-building  binls.  The  nest  contained  six  e<^;B,  white,  with 
a  &iot  blush,  well  covered,  es|>ecially  at  the  larger  end,  with  coarse  re<l- 
dish-brown  spots,  mingled  with  a  few  faint  lilac  ones.  While  he  was 
removing  the  eggs  the  bird  w^as  very  courageous,  and  seemcHl  much 
{■dined  to  attack  him,  but  when  frightene<l  away  alighted  on  the  side 
of  a  tree,  up  which  she  ran  *Mike  a  wooilpecker.**  He  dcscril>ed  the 
bird  as  follows :  In  size,  quite  small ;  color  of  back,  blue ;  of  breast 
and  ander  parts,  re^ldish-brown,  a  ver}*  little  white  on  it,  and  quite  a 
long  bilL  As  this  description  was  volunteered  without  any  questioning 
OB  mj  part,  I  think  it  must  be  quite  correct ;  and,  taken  with  the  olim1>- 
iag  habits  of  the  bini,  I  can  think  of  no  bini  which  it  ran  indicate  but 
Ate  red-bellied  nut-hatch,  though  I  have  never  known  that  bird  to  be  de- 
scribed as  nesting  elsewhere  than  in  a  tree  or  stump.     The  eggs  meus- 

i  Tbs  dcpartmenttof  Oroithologj  and  Mammslogy  ore  cunducted  by  Dr.  Kllioit 
Govsa,  U.  8.  A. 
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ared  .65X.55,  aod  were  quite  fresh.  The  next  momiDg  I  visited  the 
nest,  hoping  to  see  the  bird  and  obtain  the  remaining  eggs,  hot  thej  had 
been  removed,  probably  by  the  old  bird,  as  the  nest  was  unknown  to 
other  persons.  The  nest  was  built  about  a  foot  from  the  base  of  a  pine 
amongst  a  clump  of  those  trees,  and  was  about  two  inches  in  diameter 
and  four  in  depth,  going  down  through  the  pinb  needles  to  the  ground ; 
and  on  a  few  of  the  needles  the  eggs  were  laid.  If  I  am  right  in  my 
conclusions  as  to  the  species,  I  think  that  this  case  must  be  quite  unique 
both  in  locality  and  method  of  nesting.  —  -Frank  H.  Nutter,  West 
Roxbury,  Mass. 

On  a  Transitort  F<btal  Structure  in  the  Embrtos  of  Ser- 
pents AND  Lizards.^ — In  the  prosecution  of  his  studies  in  biok>gy 
the  student  cannot  fail  frequently  to  meet  with  structures  and  organs 
destined  to  have  but  a  transient  existence.  A  closer  insight  into  the  \ 
nature  of  these  cases  reveals  the  fact  that  they  are  naturally  divisible 
into  two  groups.  In  one  group,  these  structures,  although  very  transient 
in  their  duration,  subserve,  while  they  exist,  important  functions,  and  are 
often  quite  indispensable  to  the  development  of  the  embryo.  In  the 
other  group  the  most  rigorous  investigation  fails  to  detect  any  purpose 
connected  with  the  life  of  the  'subject  for  which  they  were  called  into 
existence.  They  serve  only  as  illustrations  of  a  general  plan  of  de- 
velopment Such  are  the  rudimentary  teeth  developed  in  the  jaw  of 
the  whalebone  whale  {BciUBna  mysticetus)  prior  to  the  appearance  of 
baleen  plates  or  permanent  teeth,  and  corresponding  rudimentary  incisive 
teeth  in  the  upper  jaw  of  the  Ruminantia,  which  are  never  followed  by 
teeth  having  any  functional  character. 

To  the  former  group  belong  all  those  obvious  and  essential  struct- 
ures in  the  development-history  of  the  mammalia,  including  also  a  few 
whose  function  seems  so  simple  and  transient,  yet  often  important,  as  to 
be  frequently  overlooked.  It  is  to  one  of  the  latter  class  to  which  we 
wish  to  draw  the  attention  of  the  society. 

It  is  a  fact  well  known  even  to  common  observation  that  at  the  end  of 
the  beak  of  the  foetal  chick  there  exists  a  sharp  process  or  horn  which 
is  evidently  employed  instinctively  to  break  the  brittle  shell  of  the  egg 
when  the  chick  has  arrived  at  foetal  maturity.  A  very  similar  structure 
is  found  on  the  beak  of  some  of  the  embryo  turtles ;  at  least  in  the  genus 
JEmyiaurus  in  that  group  of  reptiles.  In  both  birds  and  reptiles  it  dis- 
appefars  soon  after  exclusion  from  the  egg. 

Somewhat  recently.  Dr.  Weinland,  of  Germany,  claims  to  have  dis- 
covered in  all  the  snakes  of  that  country,  and  in  many  lizards,  that  a 
small,  sharp  tooth  is  developed  in  the  premaxillary  bone  of  the  upper 
jaw  designed  to  cut  and  tear  the  tough  egg  membrane  that  surrounds  the 
foetus,  and  thus  furnish  important  aid  in  its  liberation.  This  observation 
of  Dr.  Weinland  is  quoted  by  Owen  in  the  last  edition  of  his  great 

^  Presented  to  the  Ann  Arbor  Scientific  Society,  Jaly«  1876. 
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work  on  CompftratiTO  Anatomy,  and  also  bj  Agaatis  in  ^his  Contribu- 
tMMM  to  tlio  Natural  Historj  of  the  United  Suteii,  and  by  both  writers 
with  aooepCance,  bat  without  personal  Terification.  My  observations, 
wUch  have  been  made  upon  embryos  of  several  genera  and  species  of 
serpents  and  liiardi  of  this  country,  have  not  enabled  me  to  confirm  the 
obeenrataons  of  Dr.  Weinland ;  on  the  contrary,  I  feel  quite  sure  that 
no  siicfa  itructarei  exist  in  the  foetuses  of  the  genera  Eutania  and  Sioreria 
aBOQg  our  snakes,  nor  in  the  foetus  of  the  genus  Seineus  among 
Hsards.  But  without  expressing  a  doubt  about  the  correctness  of  the 
obaenrations  of  Dr.  Weinland,  I  am  compelled  upon  the  basis  of  my  own 
rweardiea  to  call  in  question  the  universality  of  the  rule ;  and  a«  the 
indonanient  of  Professors  Owen  and  Agassiz  is  without  personal  vcrifira- 
tMHi,  I  cannot  regard  them  as  having  any  positive  value  in  the  decision  of 
••eh  a  qaettion.  -^  A.  Saoek. 

AHTHBOPOLOGY. 

Ahtbbopolooical  News.  —  Erganxungiheft  50  of  Petermann*s 
Miiikethimgen  contains  E.  de  Pruyssenaere's  account  of  his  journeys 
and  discoveries  in  the  region  of  the  White  and  the  Blue  Nile.  The 
seventh  chapter  (pp.  18-27),  relates  to  the  population  of  the  ITpper 
White  Nile*  and  espedally  to  the  DtMigaft. 

Murray  issues  a  volume  entitle<l.  The  Craille  of  the  Blue  Nile ;  A  Vif>it 
to  the  Court  of  King  John  of  Ethiopii^  by  E.  A.  de  Cosson. 

In  Saittre^  April  26th,  is  a  lengthy  review  of  a  pai>er  on  the  nices  and 
tribes  of  the  Chad  Basin,  in  Z€iUehrift  der  Cftsellschnjl  Jur  Erdkund^^  by 
Dr.  6.  Nachtigall. 

We  have  received  from  the  author,  W.  L.  Distant,  two  pamphlets,  re- 
prints from  the  Journal  of  the  Anthropologieal  Institute,  entitled  reii|)ect- 
ively.  On  the  Term  Religion  as  used  in  Anthropology ;  and.  Our 
Knowledge  of  the  Nicobarians.  The  same  gentleman  exhibitc<l  to  the 
lastitate,  April  24th,  photographs  of  the  people  of  the  Andaman  and  Ma- 
islands. 

The  Journal  of  the  Victoria  Institute,  vol.  z.,  just  isHued.  contains 
Taloable  articles  reviewing  the  grounds  of  modern  8{)eculationH,  es- 
peeiallj  in  England. 

Nos.  3  and  4  of  Materiatix  appear  together.  The  princifml  com- 
mnieation  of  importance  to  students,  outside  of  France,  is  that  of  M. 
Ernest  Chantre,  describing  the  collections  of  bronze  implements  exhibited 
at  the  last  meeting  of  the  Congress  of  Prehistoric  Archieology,  held  dur- 
ing the  past  summer  at  Buda  Pesth. 

The  Russian  Geographical  Society  will  publish  a  description  of  the 
part  of  the  Ozus,  of  the  Hindoo  Koosh,  and  of  the  Western  Him- 
Tbe  work  will  be  accompanied  by  ethnographical  ma|>H  and 
voesholaries. 

In  7%$  Aeademg  ^or  April  21st  and  2dth,  Mr.  Percv  Gardiner  reviews 
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at  length  the  discoveries  of  Dr.  SchliemaDii,  at  MycensB.  He  oondudes 
that  the  supposed  analogy  of  the  treasures  to  Byzantine  work  is  delusive, 
and  that  they  are  of  a  very  early  date. 

In  Papular  Science  Monthly  for  June,  Herbert  Spencer  writes  on  The 
Evolution  of  the  Family,  and  Profl  Wm.  B.  Carpenter  on  Mesmerism- 
Odylism,  Table  Turning,  and  Spiritualism. 

In  the  Atlantic  Monthly  for  May,  Mr.  Edward  H.  Knight  begins  a 
series  of  illustrated  articles  on  Crude  and  Curious  Inventions  at  the 
Centennial  Exhibition,  commencing  with  musical  instruments. 

The  Nineteenth  Century  for  June  contains  an  article  on  Infanticide, 
by  C.  A.  Tyffe. 

Dr.  Dalrymple,  of  Baltimore,  sends  us  an  interesting  pamphlet  enti- 
tled, Excerpta  ex  Diversis  Litteris  Missionariorum,  issued  daring  the 
first  part  of  the  present  year. 

In  the  Transactions  of  the  Wisconsin  Academy  of  Science,  etc.,  vol. 
iii.  1875-1876,  the  following  archaeological  papers  appear:  The  An- 
cient Civilization  of  America,  by  W.  L.  J.  Nicodemus ;  Copper  Tools 
found  in  the  State  of  Wisconsin,  by  J.  D.  Butler ;  Report  of  the  Com- 
mittee on  Exploration  of  Indian  Mounds  in  the  Vicinity  of  Madison. 

Dr.  Gustav  Bruhl  has  sent  to  the  Smithsonian  Institution  four  pam- 
phlets, printed  in  German,  on  Die  Culturvolker  Alt  Amerikas,  treat- 
ing of  the  Mississippi  Valley,  Mexico,  Chiapas  and  Yucatan,  and  Central 
America. 

An  article  in  the  Church  Gazette,  x..  No.  4,  New  York,  treats  of  the 
Proto-Historic  Settlement  of  America. 

Prof.  J.  Hammond  Trumbull  sends  to  the  Magazine  of  American 
History^  June,  a  note  on  the  Indian  names  of  places  on  Long  Island,  de- 
rived from  esculent  and  medicinal  roots. 

Before  the  Anthropological  Institute  of  London,  April  24th,  three 
papers  were  read  on  American  subjects :  On  the  Migrations  of  the  Es- 
kimo, by  Dr.  John  Rae ;  On  Earthworks  in  Ohio,  by  Robert  B.  Holt; 
Note  on  Skulls  from  Ohio,  by  Prof  Greo.  Busk. 

The  Annual  Report  of  the  Commissioner  of  Indian  Affairs  and  that 
of  the  Board  of  Commissioners  must  not  be  overlooked  in  the  summary 
of  contributions  to  American  ethnology.  The  map  of  the  location  of 
tribes  in  the  former  is  especially  valuable.  —  Otis  T.  Mason. 

GEOLOGY  AND  PALiBONTOLOGY. 

Pan-Ice  Work  and  Glacial  Marks  in  Labrador.  —  In  an  arti- 
cle in  the  Canadian  Naturalist  (viii.  No.  4),  entitled  Notes  on  some  Greo- 
logical  Features  of  the  Northeastern  Coast  of  Labrador,  Prof.  H.  T. 
Hind  describes  the  action  of  pan-ice  in  abrading  and  polishing  the  rocks 
both  above  and  below  the  sea  level.  He  gives  an  account  of  the  mode 
of  formation  of  the  remarkable  gneiss  steps  or  terraces  in  Tooktoosner 
Bay,  south  of  Hopedale,  and  in  Lake  Melville,  Hamilton  Inlet.     His 
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ohwrTfttiona  fullj  supplement  and  oorrobonte  the  writer's  ^  statements 
made  tea  years  ago  in  a  paper  which  Mr.  Hind  has  evidently  overlooked. 
Mr.  Hind  personally  traced  this  action  of  shore  ice  to  an  altitude  of  six 
huodred  feet  ahovc  the  ocean, — we  ha<1  at  a  rough  estimate  put  the  height 
of  these  rock  terraces  at  Ave  hundred  feet  above  the  sea,  —  an<l  couclude<l 
that  the  action  of  the  shore  ice  reached  the  height  of  one  thousand  feet 
(p.  222),  a  conclosion  independently  formed  by  Mr.  Hind  (Can,  NoLn  p. 
i81),as  lie  remarks  that  ^  erratics  and  local  rounded  fragments  of  rock  are 
not  numerous  until  a  height  exceeding  one  thousand  feet  is  attained,  and 
even  Uien,  except  perhafis  in  hollows,  which  I  had  no  opportunity  of  ex- 
amining, bowlders  and  perched  rocks  are  very  mudi  less  numerous  than 
at  greater  elevations  in  the  far  interior,  where  I  saw  them  in  count- 
less multitudes  in  1861.**  We  diflTer,  however,  from  Mr.  Hind  in  oonsider- 
ing  that  this  work  of  abrasion  is  performed  rather  in  the  autumn,  winter* 
and  especially  in  the  spring  when  the  ioe  is  breaking  up.  and  is  due 
almost  exclusively  to  ice  formed  on  the  shore  rather  than  in  part  by  tloe 
ioe  which  comes  down  from  the  north  after  June. 

In  TooktooAuer  Bay,  Mr.  Hind  saw,  **  in  a  secluded  and  protected  hol- 
low, well-marked  and  deeply  cut  grooves.  Thoy  occupied  a  shallow  and 
cup-shaped  basin,  but  all  surrounding  surfaces  were  smoothly  polished, 
pan-ice  having  removed  every  trace  of  groove  or  stria?.**  Professor 
Hind  concludes  that  no  ice-foot  is  formed  on  the  Labrador  coast  or  in 
Greenland,  but  we  should  lie  disposed  to  question  the  validity  of  this 
ooocluHion.  as  we  are  inclined  to  ascriUt  the  wearing  and  polishing  of 
the  rocks  rather  to  ice  formed  on  the  coast  than  to  foreign  ice  floating 
past  the  shore  in  summer.  Professor  Hind*s  conclusion  we  present  in 
the  author's  own  language :  — 

^  It  has  been  shown  by  Dr.  Petermann  and  others  that  the  difference 
between  the  coastal  climate  of  Greenland  and  the  Labrador  is  very 
great.  The  southwestern  coast  of  Greenland  is  much  milder  than  that 
of  the  I^brador  in  the  same  {mrallels.'  A  sur&cc  sheet  of  warm  water, 
floataujj;  from  south  to  north,  is  determined  on  to  the  coast  of  Western 
Greenland  hv  the  rotation  of  the  earth.  A  cold  arctic  current  laden 
with  ice  from  Davis  and  Hudson  stniits  flows  from  north  to  south 
swl  is  determined  on  to  the  Labrador  coa^t  by  the  rotation  of  the  earth. 
Hence  the  sea  on  the  I^abrador  coast  is  cooled  sometimes  in  November 
sod  earlv  in  Decemlier  to  21)^  and  even  2d^  and  the  lollv  of  the 
sealerK,  or  ice  spiculas  or  anchor  ice,  forms  rapidly  during  the  first  cold 
map  iu  November,  along  the  entire  coast  line ;  ami  before  Clirigtmas,  all 
the  coastal  waters  within  the  zone  of  islands  are  frozen  in  one  Moiid  sheet, 
io  that  DO  ice-foot  is  forme<1  on  the  Labrador  like  the  ice-foot  on  the 
Greenland  shores.     In  brief,  it  may  he  said  that  the  stupendous  work  of 

>  GUcial  Phenooiena  of  Labrador  and  Maine.    Memoir  of  the  Boston  S<iciety  of 
NsiBrsi  History,  vol.  L,  1867,  pp.  325.  228.    By  A.  8.  Packard,  Jr. 
*  Vi«ie  a  paper  entitled  Further  Enquiries  on  Oceanic  Circniaiion,  hj  Dr.  W.  B. 
r,  F.  &  8.,  Proeeedings  of  the  Royal  Geological  Society,  August,  1874. 
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ice  on  the  Labrador,  apart  from  glacial  scalpturing,  appears  to  be  almost 
altogether  due  to  the  periodical  acUon  of  pan-ice  deriving  its  power  and 
constant  opportunities  from  the  arctic  current,  which  presses  continually 
on  the  Labrador  coast'' 

Nrw  Fossil  Fishes  prom  Wtomino.  —  At  a  recent  meeting  of  the 
American  Philosophical  Sodetj,  Professor  Cope  announced  the  discov- 
ery ai  a  new  locality  of  the  Green  River  shales,  containing  fishes,  insects, 
and  plants  in  a  good  state  of  preservation.  Owing  to  the  rather  soft 
nature  of  the  matrix  the  characters  of  the  fishes  could  be  worked  out 
with  much  nicety.  A  collection  which  he  had  recently  received  includes 
sixteen  species  of  fishes,  mostly  new.    Their  names  are  as  follows :  — 

f  Chromidida :  Pr%$caeara  serraia  Cope ;  P.  cypha  Cope ;  P.  Ucp$ 
Cope. 

Percida:  ARaplosus  abbreviaiui  Cope;  M,  labracatdei  Cope;  M. 
Beami  Cope  ;  M.  Umgut  Cope. 

Asineopida :  Anneops  paucirttdiatus  Cope. 

f  Aphredodiridte :  ErxemaiopieruM  EndHehii  Cope ;  AmphipULga  Ifra^ 
ehyptera  Cope. 

Glupeid^B :  Diplomystus  deniaius  Cope ;  D.  analii  Cope ;  D.  pectonh 
ius  Cope ;  D.  humilts  Leidy ;  D.  aUu$  Leidy. 

Osteoglosiida :  Dapedaglositu  testis  Cope :  D.  eneaustus  Coiie. 

Of  the  above  genera  all  but  two  are  new  to  science,  and  all  of  the 
species  but  three  are  likewise  new.  From  the  present  collection  some- 
thing like  a  general  view  of  the  ichthyological  founa  can  be  obtained, 
*  since  the  predominant  types  are  probably  represented  in  it.  Prisca- 
cava  is  a  Pharyngognath  allied  to  the  Chromxdida  and  Pomacentrida^ 
most  nearly  to  the  former ;  and  Dapedoghssus  is  not  far  removed  from 
Arapama  and  Osteoglossum,  The  focies  of  the  fauna  is  of  a  mixed 
character,  both  fresh-water  and  marine  types  being  present.  The  largest 
species  is  the  Osteoglossum  encctustum;  the  second  in  size  b  the  Diph' 
mystvLs  dentatus,  which  exceeds  the  moss-bunker  (Brevurtta  menhaden). 

The  species  and  genera  are  in  process  of  publication  in  the  Bulletin 
of  the  U.  S.  Geological  Survey  of  the  Territories. 

GEOGBAPHY  AND  SXPLOBATION. 

Rise  of  Great  Salt  Lake.  —  While  I  was  spending  a  few  days 
in  June  last  at  Salt  Lake,  my  attention  was  called  to  the  evident  rise 
in  the  Great  Salt  Lake,  which  had  taken  place  since  my  last  visit 
to  the  lake,  in  August,  1875.  The  point  where  I  noticed  the  fact  of 
a  rise  was  at  Farmington,  Utah,  wjiere  from  overflowed  salt  vats  that 
were  above  water  in  1875,  and  from  the  wearing  away  of  the  shore, 
I  roughly  judged  that  the  lake  had  risen  at  least  twelve  inches.  Mr. 
W.  V.  Ilaight,  a  former,  who  owns  the  land  at  the  point  visited,  con- 
firmed my  impressions.  At  Lake  Point,  twenty  miles  east  of  Salt  Lake 
City,  the  captain  of  the  steamer  General  Grarfield  informed  me  that 
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from  mariu  made  bj  himself,  on  the  piles  of  the  wharf,  the  lake  it  fif- 
teen indiea  higher  than  in  July,  1875.  It  is  to  be  hoped  that  the  U.  S. 
geologisu  will  measure  the  oscillations  of  the  lake. 

Geoobaphical  News. -^  The  Geographical  Mngazine  for  June 
eoiitaiiis  a  map  of  the  seat  of  war  in  Asia,  which  is  intended  to  assist  iu 
readers  in  following  the  military  operations  now  being  carried  on  in 
Aaiiu  The  editor  observes  that  it  possesses  but  few  claims  to  accuracy, 
fi>r  of  the  countries  delineated  only  a  small  portion  has  been  made  known 
to  OS  throngh  the  surveys  of  Russian  officers  and  of  other  Euro|)eans, 
some  of  them  in  the  service  of  Turkey. 

Corea  having  entered  into  a  treaty  with  Japan,  there  are  prospects 
chat  this  last  of  exclusive  nations  in  the  far  East  will  have  intercourse 
with  other  countries.  A  general  account  of  Corea  is  given  in  the  Geo* 
frapJkical  Magazine.  A  new  map  of  Japan  has  been  compiled  by  R. 
H.  Brunton,  formerly  engineer-in-chief  of  the  Japanese  Light-House 
Department.  It  is  said  to  be  the  only  map  of  Japan  which  can  be  con- 
salted  with  confidence.  It  is  published  by  Trttbner  &  Co.,  London. 
The  Darien  Exploring  Expedition,  under  command  of  M.  Lucien  N. 
Bb  Wyse,  returned  to  Panama  early  in  April.  M.  Wyse  lias  expressed 
his  conviction,  based  on  the  results  of  these  surveys,  that  the  inier- 
oeeanic  canal  will  soon  be  made  through  Columbia.  The  pro|K>sed  canal 
will  have  a  length  of  143  miles,  including  46  miles  of  the  Atrato  and 
43  of  the  Tuyra,  which  can  be  rendered  navigable  at  small  expense.  At 
the  confluence  of  Tuyra  and  Pucro  the  elevation  above  the  sea  is  92 
feet,  and  it  appears  from  a  reconnaissance  that  the  height  of  the  water 
parting  at  the  head  of  the  Tihule  does  not  exceed  230  feec  The  late 
Dr.  Maack«  who  was  attached  to  the  American  Expedition  as  geologist,  as- 
certained that  the  two  oceans  formerly  communicated  near  this  spoL  The 
fossils  discovered  belonged  to  species  still  existing  in  the  two  oceans. 
The  engineers  would,  therefore,  only  have  to  break  through  this  barrier, 
which  has  been  formed  by  an  upheaval  of  the  tertiary  strata. 

At  the  meeting  of  the  Berlin  Geographical  Society,  held  May  12th« 
Baron  Richthofen  read  a  paper  on  the  roads  followed  by  the  silk  trade* 
to  Ptolemy  and  the  Chinese  authorities.  It  was  announced  at 
meeting  that  Dr.  Nachtigal  proposed  to  start  for  Western  Africa 
next  year.  In  the  mean  time,  it  is  proposed  to  dispatch  a  pioneer  ex- 
plorer to  follow  in  the  footsteps  of  Pogge  and  Mohr. 

KICEOSOOFYJ 

Ahothbs  Mechanical  Finger.  —  Mr.  Hanks,  of  San  Francisco, 
CbU  at  a  recent  meeting  of  the  San  Francisco  Microscopical  Society  de- 
scribed a  device  used  by  him  for  picking  up  objects  under  the  micro* 
seope,  which  answers  nearly  all  the  purposes  of  the  most  elaborate  me- 
finger,  and  at  the  same  time  requires  no  extra  apparatus.    For  the 

1  Ooadaeted  by  Da.  B.  B.  Wabd,  Troy,  N.  Y. 
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purpose  of  lifting  the  object  slide,  when  required,  off  the  stage,  the  glass 
parabola  is  mounted  in  the  substage  in  such  a  position  that  it  can  be 
raised  by  the  substage  rack  until  its  upper  sur&ce  is  just  above  the  level 
of  the  stage.  The  stand  is  arranged  vertically,  and  a  hair  is  placed  in  the 
stage  forceps.  For  small  objects  a  human  hair  is  sufficient,  but  for  larger 
ones  a  bristle  is  required,  and  it  may  even  need  to  be  slightly  moistened 
when  used,  the  object  adhering  while  it  is  wet  and  foiling  off  readily  as 
it  dries.  If  the  hair  is  not  easily  held  by  the  forceps,  one  end  of  it  may 
be  cemented  between  two  small  pieces  of  thick  paper  which  are  easily 
held.  The  slide  containing  the  rough  material  is  laid  on  the  stage  and 
the  desired  object  selected  and  accurately  centred ;  it  is  now,  by  the  rack 
or  sliding  movement  of  the  substage,  lifted  off  the  stage  so  as  to  be  no 
longer  affected  by  the  stage  movements.  The  end  of  the  hair  is  next 
arranged  just  above  the  level  of  the  object  and  centred  exactly  over  it 
by  means  of  the  stage  movements.  Having  got  the  end  of  the  hair  in 
the  centre  of  the  field,  and  having  placed  the  object,  dimly  seen  out  of 
focus,  below  it,  a  slight  elevation  of  the  substage,  which  is  still  support- 
ing the  slide,  will  bring  the  object  in  contact  with  the  hair  and  leave  it 
there  when  the  slide  is  lowered  again.  A  fresh  slide  can  then  be  substi- 
tuted and  brought  up  to  the  object  on  the  hair,  the  exact  position  where 
it  shall  touch  being  secured  by  the  stage  movements,  if  the  substage  has 
no  centring  adjustments.  Where  the  substage  has  rotating  and  centring 
movements  of  its  own  the  performance  is  most  complete  and  accurate. 

It  will  be  noticed  that  the  principle  of  this  method  is  the  same  as  that 
of  Dr.  G.  C.  Morris,^  the  novelty  consisting  in  the  excellent  sugges- 
tion of  carrying  the  hair  on  the  stage  forceps  instead  of  on  a  special  arm 
clamped  to  the  stage. 

New  Physician's  Microscope.  —  For  convenience  of  those  who 
prefer  a  stand  of  the  compact.  Continental  model,  the  Bausch  &  Lomb 
Optical  Company,  of  Rochester,  have  designed  a  new  form  of  instrument 
which  they  call  the  physician's  microscope.  In  this  stand  Mr.  Gund- 
lach  has  reproduced  the  Continental  model  so  well  worked  out  by  him 
while  in  Eur6pe,  with  several  of  the  novel  features  of  the  Rochester 
styles,  such  as  his  new  fine  adjustment,  the  hard-rubber  stage  and  mount- 
ings, and  the  new  students'  series  of  objectives. 

Tin  Cells.  —  Prof.  George  F.  Markoe,  of  61  Warren  Street,  Bos- 
ton, Mass.,  has  had  a  set  of  dies  prepared  with  which  he  is  now  able  to 
produce  tin  cells  of  various  sizes  and  excellent  quality.  Microscopists 
can  obtain  these  serviceable  cells  from  him,  by  mail  or  otherwise,  at  a 
reasonable  cost 

Exchanges.  —  Diatoms  from  coorongite,  from  South  Australia,  for 
good  mounted  objects.  Address  Galloway  C.  Morris,  East  Tulpehocken 
Street,  Germantown,  Philadelphia. 

Shell  sand  from  the  Bermuda  Islands,  for  any  really  valuable  mate- 

1  See  Arranging  Diatoms,  in  the  Natubalist  for  August,  1876,  p.  502. 


1877.]  Scientific  Ncw9.  5T8 

rial ;  or  aeleeted  shells  from  the  same,  for  moantiogs  of  special  interest 
Atldrets  C  C.  MerrimaD,  Rochester,  N.  Y. 

Iiuecta*  eggs;  also  American  podura.  Whole  insects  or  scales. 
Address  George  W.  Frees,  Frieudsyp,  N.  Y. 

Algae  from  California  and  Japan,  on  which  are  fine  circular  diatoms. 
Address  W.  C.  J.  Hall,  Jamestown,  N.  Y. 

Scales  of  hunting  spider,  StUiicus  senieu$.  Address  William  Readio, 
Gamerville,  Rockland  County,  N.  Y. 

Oiilitic  sand  from  Salt  Lake.  Address  F.  H.  Atwood,  160  Lasalle 
Screeu  Chicago,  111. 

Lapalin  crystals  in  extract  of  hops.  Address  Richard  Allen,  146 
North  Fourtli  Street,  Troy,  N.  Y. 

Diatoms  from  Keene,  N.  H.  Address  Edwin  S.  Gregory,  Yoangs- 
lowD,  Ohio. 

Diatoms  from  Lake  Superior;  dredgings  eight  teet  deep  near  the 
of  Portage  Lake.     Address  Dr.  T.  U.  Flanner,  Springfield,  Mo. 

A  Tariety  of  mounted  objects  for  exchange.  Address  offers  to  Fred- 
A.  Kddy,  89  State  Street,  Bangor,  Me. 


SCIENTIFIC  NEWS. 

—  Dr.  Joseph  D.  Hooker,  keeper  of  the  Kew  Botanical  Gardens, 
Eoglaud.  and  Professor  Asa  Gray,  of  Cambridge,  are  both  teni|K>rarily 
aUache«l  to  the  U.  S.  Greological  and  Greographical  Survey  of  the  Terri- 
tories. Dr.  F.  V.  Hayden,  U.  S.  Geologist,  in  charge.  In  comjMiny  with 
Dr.  Hayden  they  have  visited  various  portions  of  Colorado,  waking  the 
ascent  of  Gray's  Peak,  and  exploring  the  interesting  flora  of  Ijie  mount- 
aios  and  parks,  as  well  as  that  of  the  foot-hills  and  adjacent  plains. 
PreTioos  to  August  1st,  these  eminent  botanists  had  collected  neariy 
tour  hundred  species  of  rare  plants,  being  thus  enabled  to  study  critii'ally 
ia  their  native  habitata  the  species  they  had  during  pant  years  described 
from  dried  specimens  brought  in  by  expeditions.  Both  of  these  gonile- 
men  will  prepare  reports  on  the  liotany  of  the  West  for  the  Eleventh  An- 
nual Report  of  Hayden's  Survey.  A  preliminary  rt*|)<)rt  by  Dr.  Hooker 
is  already  well  advanced.  After  a  sojourn  of  several  weeks  in  Colorado 
SBd  Utah,  they  left  Salt  Lake  City,  August  11th,  for  the  Pacific  Coast. 

-—  The  Summer  School  of  Biology  at  the  Peabody  Academy  of  Sci- 
eoee,  Salem,  Mass.,  opened  July  7th  with  twenty-one  laboratory  stu- 
dents, while  a  few  others  attend  the  daily  lectures.  This  is  a  larger 
Dumbar  than  were  present  last  year.  Lectures  have  been  given  by  Mr. 
J.  H.  Emarton,  Rev.  £.  C.  Bolles,  Mr.  John  Robinson,  Professor  J. 
Bamsay  Wright,  of  Toronto,  Rev.  T.  C.  Hervey.  Mr.  C.  S.  Minot,  and 
Dr.  Packard.  Material  for  dissection  from  Woods  lloll,  Mass.,  has 
been  oootriboted  by  Professor  Baird,  U.  S.  Commissioner  of  Fish  and 


574  Scientifie  New$.  [September, 

—  It  should  be  stated  that  the  review  of  Granin's  Metamorphoses  of 
Insects  in  the  July  Naturalist  was  contributed  by  Baron  C.  R.  Osteo- 
Sacken.  As  the  original  was  in  the  Russian  language^  no  one  else  in 
this  country  was  probably  competent  to  perform  the  task. 

—  Captain  Howgate,  U.  S.  N.,  has  obtained  from  the  friends  of  his 
Polar  colonization  plan  the  means  of  chartering  the  schooner  Florence, 
'which  sailed  July  25th  from  New  London  for  the  arctic  regions,  for  the 
purpose  of  making  a  preliminary  exploration  of  Northumberland  Inlet, 
with  the  view  of  establishing  a  post  there  next  year. 

—  The  Academic  Royal  Danoise  des  Sciences  et  des  Lettres  proposes 
among  its  prize  questions  for  the  year  1877,  the  following :  The  gold 
medal  of  the  Academy  is  offered  in  competition  for  memoirs,  based  on 
original  research,  respecting  the  external  and  internal  structure  met  with 
in  (a)  individuals  which  turn  to  the  left,  as  compared  with  that  of  those 
which  turn  to  the  right,  belonging  to  the  same  species,  as,  for  example, 
among  Vertebrates,  the  flounder  and  other  flat  fishes,  and,  among  Graa- 
teropods,  the  geuus  Verruca;  (h)  the  same  in  species  turning  to  the 
left,  as  compared  with  others  turning  to  the  right,  which  belong  to  the 
same  geuus,  as,  for  example,  the  genera  jPWia,  Vertigo^  ISirriteUoj 
Chama,  etc. ;  (c)  the  same  in  genera  turning  to  the  left,  as  compared 
with  genera  turning  to  the  right,  belonging  to  the  same  family,  as,  for 
example,  the  turbots  and  the  true  PleuroneciicUe^  and  the  genera  CiauiU- 
ia  and  PapcL,  Lanistes  and  AmpuUaria^  Phyia  ^nd  PlanarhUy  etc.  The 
Thott  prize  of  four  hundred  crowns  is  offered  for  memoirs  on  the  anat- 
omy, life-history,  and  development  of  the  species  of  Ligula,  with  special 
reference  to  their  relationship  to  the  Platyhelminths.  Memoirs  offered 
in  competition  for  these  prizes  should  be  accompanied  by  figures  and 
preparations  which  may  serve  as  a  guaranty  for  the  correctness  of  the 
anatomical  results  obtained. 

—  There  will  be  room  for  one  or  two  special  students  in  zoology  at 
the  Peabody  Academy  in  October.  Address  A.  S.  Packard,  Jr.,  Di- 
rector Peabody  Academy  of  Science,  Salem. 

—  The  following  is  taken  from  the  Philadelphia  Ledger  Supplement^ 
May  5,  1877 :  — 

Mr.  Editor,  —  If  you  will,  let  me  in  a  plain,  simple  way  revive  the 
memoi^  of  your  oldest  readers,  feeling  that  some  of  them  may  visit  the 
grave  of  Professor  S.  C.  Rafinesque,  Ronaldson's  Ground,  Ninth  and 
Bainbridge  streets.  Rafinesque  was  bom  in  Franoe,  of  parents  in  high 
position.  He  was  an  orphan,  yet  his  means  gave  him  a  classical  edu- 
cation. He  visited  the  four  quarters  of  the  globe.  In  his  first  trip  to 
America  he  was  shipwrecked  on  Nova  Scotia,  losing  a  part  of  his  fort- 
une. Having  spent  one  or  two  years  in  the  United  States  he  returned 
to  Europe.  A  few  years  later  he  returned  to  Philadelphia.  Rafinesque 
was  a  devoted  naturalist.  To  conchology  he  gave  much  of  his  time  and 
labor,  collecting  a  great  variety  of  shells,  publishing  a  volume  illus- 
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timlad  with  engrmvings.  He  also  published  a  work  on  grape-Tinet,  giT- 
mg  the  mode  of  making  wine.  After  suffering  many  vicissitudes  and 
losaea  in  money,  and  having  accumulated  scientific  treasures,  he  gave  his 
Mitare  attention  to  the  science  of  botany.  He  traversed  this  continent 
horn  Nova  Scotia  to  Mexico,  from  the  Atlantic  coast  to  the  Rocky 
Moantains.  In  every  State  and  Territory  he  pursued  his  way  on  foot 
aad  alone  in  his  devotion,  over  valleys  and  mountains,  often  depending 
■pon  the  kindness  of  Indian  tribes.  After  several  years  of  constant 
labor  he  returned  to  Phikdelphia.  He  was  a  bachelor,  consequently 
peculiar  in  his  habits.  He  selected  a  garret  for  his  labors,  and  abode  in 
Baoe  Street  between  lliird  and  Fourth.  In  this  secluded  place,  sur- 
foaiided  with  his  herbarium,  his  sketches,  and  pencil  drawings,  with  hard 
cot  and  pillow,  often  with  a  bare  loaf  of  bread,  he  performed  his  last 
work.  The  Family  Flora  and  Medical  Botany  of  the  United  States. 
TUa  work  on  the  science  of  botany  was  more  extended  and  correct  than 
aaything  before  it.  It  was  printed  and  published  in  1828,  by  the  late 
Samuel  C.  Atkinson,  who  established  the  Saturday  Evening  Fott^  Car^ 
iv^s  Alley. 

Without  kindred,  and  with  but  one  reliable  friend,  the  late  Dr.  Mease, 
of  Philadelphia,  Rafinesque  died  in  the  year  1840.  After  his  remains 
had  been  cared  for  by  Dr.  Mease,  the  body  was  stealthily  removed 
(probably  by  creditors),  and  locked  in  an  adjoining  room  of  the  house 
where  he  died.  In  presence  of  Dr.  Blease  and  Mr.  Bringhurst,  under- 
taker. Eleventh  Street,  near  Arch,  the  door  was  forced  open,  and  the 
body  was  let  down  by  ropes  into  the  back  yard  and  conveyed  to  its  last 
place  of  rest. 

Some  sixteen  years  ago  I  called  on  Mr.  Bringhurst,  who  assured  me 
of  these  fticts  relating  to  the  burial.  I  visited  the  burial  ground.  The 
lexton  referred  to  his  records  and  took  me  to  the  grave  of  Rafinesque. 
A  small  painted  head-board  had  the  hiiUals  S.  C.  R 

Rafinesque  published  several  volumes  and  essays  in  the  French  and 
English  languages.  Two  years  since  I  forwarded  his  last  work  to  the 
National  Library  of  France,  and  received  acknowledgment  through  the 
Fkench  consul,  Philadelphia.  —  H.  H. 

<—  The  Central  Pacific  Railroad  Company  are  doing  a  good  work  in 
tree  planting,  having  already  purchased  forty  thousand  Eucalyptus  trees 
to  plant  along  the  line  of  their  road.  This  enterprising  company  intend 
planting  certain  species  of  the  Eucalypti  on  each  side  of  tlieir  right  of 
way  through  some  five  hundred  miles  of  the  valleys  of  California ;  it  is 
ttimatH  that  eight  hundred  thousand  trees  will  be  -required  for  this 
porpose.  ^^  K.  ls«.  C  S. 

<—  Seal  catching  for  oil  is  being  pursued  on  the  Point  Reyes  side  of 
Tomales  Bay,  California,  the  average  yield  being  abuut  five  gallons  to 
the  seal,  worth  fifty  cents  per  gallon. 

I 
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SCIENTIFIC  SERIALS.* 

Thr  GEOGSAPHiCiU.  Magazive.  —  July.  The  Arctic  Expedition, 
xri  Work  of  the  Aoxilimry  Sledge  Parties  (with  a  Chart  of  Ardier 
Fiord,  and  Flao  of  Petermann  Fiord).  The  Himalajan  Sjstem.  bj  F. 
W.  Sauoders  (with  Map  of  the  Himalaja  and  Tibet,  —  a  View  of  the 
Moon  tain  Sjstem  bounded  by  the  Plains  of  India,  Gobi,  China,  and  the 
Caspian).     The  India-Robber  Trees  in  Brazil,  by  R.  Cross. 

JOUBNAL   OP  THE    ACADEMT   OK    NATURAL    SCIENCES. Vol.    vili.. 

Part  2.  1876.  On  the  Batrachia  and  Reptilia  of  Costa  Rica,  by  E.  D. 
Cope.  On  the  Batrachia  and  Reptilia  collected  by  Dr.  J.  M.  Brandsfbid 
dnriug  the  Nicaragnan  Canal  Snnrey  of  1874,  by  £.  D.  Cope.  Report 
on  the  Reptiles  brought  by  Prof.  J.  Orton  from  the  Middle  and  Upper 
Amazon,  and  Western  Peru,  by  K  D.  Cope.  Note  on  the  Ichthyology 
of  Lake  Titicaca,  by  E.  D.  Cope.  A  Descriptive  Catalogue  of  the  ScaK- 
dfls  of  the  West  India  Islands,  by  O.  A.  L.  Mdrch. 

Canadian  Naturalist,  WiL  5.  —  Notes  on  some  Geological  Feat- 
ures of  the  Northeastern  Coast  of  Labrador,  by  H.  T.  Hind.  New 
Facts  relating  to  Eozodn  Canadense,  by  J.  W.  Dawson. 

Annales  des  Sciences  natdbellrs,  Zoolooie.  —  June  15. 
Etudes  monographique  sur  les  Assimiii^es  europ^ennes,  par  M.  Paladilhe. 
Etudes  sur  les  Bryozoaires  entoproctes,  par  M.  Salensky.  M^moire  sur 
TAppareil  musical  de  la  Cigale,  par  6.  Carlet 

MoNTiiLT  Microscopical  Joubnal.  —  July.  Thermo-Dynamic 
Origin  of  the  Brownian  Motions,  by  J.  Delsaulx.  An  Explanation  of 
the  *'  Brownian ''  Movement,  by  W.  N.  Hartley.  An  Essay  on  the  Clas- 
sification of  the  Diatomacese,  by  P.  Petit.  The  Histology  of  the  Island 
of  Reil,  by  H.  C.  Major.  Tlie  Microscopes  at  the  American  Exhibition, 
by  J.  G.  Hunt.  Opaque  Objects  with  High  Powers,  by  G.  W.  Moorch 
house.  A  Simple  Form  of  Mechanical  Finger  for  the  Microscope,  by  G. 
Hawks. 

Amkkican  Journal  op  Science  and  Arts.  —  August  Notes  on 
the  Internal  and  External  Structure  of  Paleozoic  Crinoids,  by  C.  Wachs- 
muth.  Relations  of  the  Geology  of  Vermont  to  that  of  Berkshire,  by 
J.  D.  Dana. 

Hulletin  of  the  Nuttall  Ornithologioal  Club. — July. 
The  Birds  of  Guadalupe  Island  discussed  with  reference  to  the  present 
Genesis  of  Species,  by  Robert  Ridgway. 

TiiK  Popular  Science  Review,  London.  —  July.  Studies  amongst 
Amcnbflo,  by  P.  M.  Duncan.  Notes  on  the  Greographical  Distribution  of 
Animals,  by  W.  F.  Kirby. 

Erratum.  —  Page  350,  in  the  division  under  "North  America.  —  East  Coast,"  for 
Metanhock  read  Metauhock,  and  for  Suckanhock  read  Suckauhock ;  these  errors  oocnr 
thrice. 

^  The  articles  enamerated  under  this  head  will  be  for  the  most  part  selected. 
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NOTES    ON    THE    SURFACE    GEOLOGY    OF    EASTERN 

MASSACHUSETTS. 


BT   W.    O.    CROffBT. 


nPHE  prevalent  line  of  strike  in  Massachusetts,  as  is  well 
-^  known,  is  north  and  south,  and  in  the  western  half  of  the 
State  there  are  no  exceptions  of  importance  to  be  noted.  East 
of  the  Nashua  Valley,  however,  a  northeast  and  sonthwest 
strike  prevails,  especially  in  Essex  and  Middlesex  counties ;  a 
comparatively  limited  area  in  the  southeastern  part  of  Worces- 
ter County  exhibits  a  strike  at  right  angles  to  this,  or  north- 
west and  southeast ;  while  among  the  Primordial  and  Carbon- 
iferous strata,  a  nearly  east  and  west  strike  is  most  common. 

^  Geology  is  revealed  in  topography,**  and  these  fundamental 
stmctnre  lines  find  distinct  expression  in  the  leading  topo- 
lic  features  of  the  State.  In  the  Connecticut  Valley  and 
County,  where  the  geologic  structure  is  simplest,  this 
eorreapondence  between  geology  and  geography  is  most  marked, 
and  is  observable  not  only  in  the  grander  features,  —  such  as 
the  Taconic  and  Hoosac  ranges  of  mountains,  and  the  Housa- 
tonic  and  Connecticut  rivers,  —  but  may  also  be  readily  traced 
in  the  courses  of  most  of  the  minor  streams  and  subordinate  sur- 
face reliefs.  EUist  of  the  Wachusett  ninge  of  highlands,  we  find, 
with  greater  complexity  of  geologic  structure,  two  general  topo- 
graphic trends.  The  more  prominent  of  these  shows  a  close  con- 
fcrmity  with  the  prevalent  strike,  —  northeast  and  southwest, 
varying  toward  east  and  west ;  while  the  other  coincides  with 
the  transverse  strike  and  tlie  known  direction  of  glacial  move- 

BCDt. 

Water  and  ice  are  the  principal  agents  by  which  the  topog- 
raphy oi  this  region  luis  been  fashioned.  Now  there  is  little 
loom  to  doubt  that  the  sculpturing  done  by  water  exliibits,  on 
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the  whole,  a  closer  correspondence  with  geology  than  the  reliefe 
shaped *by  the  action  of  ice.  This  results  from  the  essential  un- 
likeness  in  modes  of  action  of  the  agents  in  question.'  The  topo- 
graphic work  done  by  rivers  is  effected  mainly  through  degrada- 
tion. 


"  Time  bnt  the  impression  deeper  makes. 
As  streams  their  channels  deeper  wear. 


t« 


The  rivers  of  this  section  seldom  deposit  much  material  along 
their  courses,  and  the  detritus  delivered  at  their  mouths  is 
usually  transported  to  a  greater  or  less  distance,  and  finally 
laid  down  by  the  sea ;  so  that  this  process,  although  the  opposite 
of  degrading,  is  more  marine  than  fluvial.  The  action  of  the 
sea  in  modifying  the  contour  of  the  land,  on  the  contrary, 
is,  generally  speaking,  twofold:  degradation,  which,  when  the 
waves  work  upon  rocky  shores,  is  determined  more  or  less  in 
direction  and  amount  by  the  geologic  structure  of  the  de- 
graded land ;  and  building  up,  which  operates  by  the  transpor- 
tation of  loose  materials  and  their  accumulation  at  particular 
points,  and  depends  mainly  upon  the  direction  and  force  of 
ocean  currents,  tidal  waves,  and  prevailing  winds,  and  upon  the 
general  shape  of  the  land  and  ocean  bed,  though  quite  inde- 
pendent of  their  geological  constitution,  except  mediately  in  so 
far  as  this  has  determined  their  form.  In  this  region,  such 
features  as  the  outer  end  of  Cape  Cod,  portions  of  Nantucket, 
the  southeastern  part  of  Martha's  Vineyard,  part  of  the  coast 
of  Essex  County  north  of  Cape  Ann,  and  Lynn,  Nantasket,  and 
Duxbury  beaches  appear  to  be  due  to  the  constructive  action  of 
the  sea ;  and  of  course  they  can  be  expected  to  conform  in  trend 
only  imperfectly,  if  at  all,  with  the  features  produced  by  deg- 
radation. The  close  correspondence  between  their  forms  and 
structure  usually  observable  in  those  topographic  details  fash- 
ioned by  the  degrading  action  of  the  sea  or  rivers  is,  no  doubt, 
largely  due  to  the  mobility  of  the  water.  It  is  by  virtue  of  this 
wonderful  property  that  the  ocean  possesses  a  power  of  discrimi- 
nation, —  a  sort  of  tactual  sense,  as  it  were,  —  which  enables  it 
to  act  differently  upon  rocks  having  unlike  constitutions,  and 
thus,  in  effect,  to  dissect  a  rocky  coast  in  a  manner  analogous 
to  the  unlocking  of  the  molecular  structure  of  a  mass  of  ice  by 
a  transmitted  beam  of  light.  In  striking  contrast  with  this  is 
the  action  of  a  large  land  glacier,  such  as  exists  at  present  in 
Greenland  and  Antarctic  Land,  and  probably  spread  over  New 
England  at  the  time  when  the  phenomena — drift  and  striated 
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uhI  puIuImmI  rock  Burfacea  —  coniniouly  lucribed  to  glacintion 
w«r«  ptoduoed.  The  comparative  immobility  of  a  large  gW-ier 
cauM*  it  tu  move  almost  as  a  anit,  and,  "  strong  in  solid  sinjjlo- 
RBM,'*  it  can  be  swerved  by  none  but  Uio  lart{v«t  ruliofs,  pspeciall; 
in  a  r«giou  of  gentle  slopes  and  low  altitudes  like  SouUicniitvm 
Nuw  England.  So  that  generally,  only  in  so  far  as  tbe  fashioning 
of  tluwe  reliefs  biui  bovn  duttinninod  by  tbeir  structure  can  the 
progrew  of  the  ioe-cap  Int  ri>giirUi!d  lut  iufluenevd  l>y  tli«  g«olog- 
iol  constitiition  of  the  land  over  which  it  moves.  Henoe  we 
are  tod  to  conclude  that  surfikuo  lineaments  resulting  from  a 
vkleH^iread  glaciation  will  exhibit  great  uniformity  of  trend 
OVrr  wide  n'gions,  and  a  genorul  itidvpetidoiiiw  of  the  striictant  of 
tha  aubjacent  rocks ;  and  such  is  conspicuously  the  fact  in  Eiut- 
«n  MaatachaMtts. 

Tbere  are  perhaps  no  surface  features  whicli  are  more  clearly 
tbe  prodoct  of  gUciation  than  the  lakes  and  ponds  found,  and  as 
a  mle  found  only,  in  glaciated  regions,  and  which  abtiiind  in 
NffW  England.  The  great  extent  to  which  regions  which  have 
beoo  subjected  to  the  action  of  an  icu-sh^t  are  distinguished  by 
tbe  pmraoe  of  lake  basins  becomes  more  apparent  when  we 
nAuKt  that,  as  has  been  pointed  out  by  Profeasor  N.  S.  Shaler, 
these  basins  are  probably  much  fewer  and  smallor  now  than 
when  firet  formed  at  the  close  of  the  glacial  epix^-h ;  for  "  there 
are  in  uperatiun  in  the  rogions  characterized  by  glacial  lakes  QO 
(o*<R$*  capable  of  produciug  such  depressions;  on  the  contrary, 
sll  tbe  forces  at  present  in  action  tend  to  obliterate  tbe  existing 
hasitkB."  Professor  Shaler  has  called  attention  also  to  tbe  (acts 
that  tliese  lake  basins  seldom,  "  except  the  smallest,  present  any 
^proximation  to  a  circular  figure  ; "  and  that  "  tlie  major  axis 
has  nsQally  a  north  and  south  trend."  The  following  data 
(deriwd  (ruDi  approximate  mensiiremfiits,  made  on  good  maps, 
of  the  ponds  and  lakes  of  Eastern  Mnflsacbusetts)  show,  among 
otbar  things,  how  general  is  tbia  elongation  in  a  north  and  south 
direction.  Two  hundred  and  t«u  basins  were  measured,  includ* 
ing  all  but  the  very  smallest,  in  that  portion  of  the  State  eaat 
el  Worcmter.  The  mean  diruulion  of  all  the  major  axes  is 
about  N.  6°  W.  The  mean  ratios  uf  the  major  axes  to  the 
minor  axe«  is  2.5 ;  that  is,  the  ponds  are,  on  an  avort^e,  two 
■ad  ODD  half  times  as  long  as  broad.  Tlie  average  trun>)  of  tlie 
lu^er  diameters,  it  will  be  observed,  coincides  very  doaely  with 
tbe  mean  direction  of  the  glacial  striie  of  this  region,  and  tbe 
eoniwa  tt&veTMnl  by  erratics.     In  only  thirty  of  the  two  hundred 
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and  ten  basins  measured  does  the  direction  of  the  major  diame- 
ter vary  more  than  forty-fiye  degrees  from  the  general  average, 
N.  5^  W. ;  while  ninety,  or  nearly  one  half  the  whole,  deviate 
less  than  ten  degrees  from  it,  and  only  thirteen  are  found  falling 
within  ten  degrees  of  a  direction  at  right  angles  to  the  mean,  or 
N.  85°  E.  The  mean  ratio  of  the  major  to  the  minor  diameters 
for  these  ninety  ponds  is  2.4 ;  but  for  the  thirteen  it  is  only  2. 
The  extreme  range  of  the  glacial  strisB  of  Ekuitem  Massachusetts, 
according  to  Professor  Edward  Hitchcock,  is  from  N.  5^  E.  to  N^ 
55°  W.,  —  sixty  degrees;  and  it  is  found,  on  examination,  that 
the  courses  of  fully  two  thirds  of  the  ponds  lie  within  these 
limits. 

Terminal  moraines  appear  to  have  been  formed  at  very  infi*- 
quent  intervals  in  this  region  ;  the  Elizabeth  Islands,  however, 
constitute  a  fine  example  of  such  a  moraine,  rendered  conspicu- 
ous by  its  isolation ;  and  others  are  known  to  exist  inland. 
Wherever  occurring,  they  must,  of  necessity,  have  approximately 
east  and  west  trends,  and  bodies  of  water  bordered  by  them  will 
share  the  same  course^  In  this  way  I  conceive  we  may  account 
for  some  of  the  extreme  deviations  from  the  mean  trend  ob- 
served among  the  lake  basins.  This  explanaticHi  fails  in  many 
cases  and  yet  these  offer  no  special  difficulty,  for  a  more  detailed 
consideration  of  our  data  shows  a  slight  dependeiice  of  the  phe- 
nomena in  question  on  the  general  plan  of  the  geologic  struct- 
ure of  the  region.  Thus,  in  Essex,  Middlesex,  Norfolk,  and 
Bristol  counties,  and  all  but  the  southeastern  part  of  Plymouth 
County,  where  the  predominant  strikes  among  the  rocks  are 
east  and  west  and  northeast  and  southwest,  we  find  the  aver- 
age relative  dimensions  of  the  ponds  expressed  by  the  number 
2.3  :  while  in  the  eastern  half  of  Worcester  County,  where  the 
prevailing  strikes  range  from  north  and  south  to  northwest  and 
southeast,  that  is,  are  generally  parallel  ^th  the  line  of  march 
of  the  ice-sheet,  the  ratio  of  the  average  length  to  the  average 
breadth  has  the  comparatively  high  value  of  8.15.  Hence,  we 
see  that,  while  the  lacustrine  depressions  are,  as  a  nearly  uni- 
versal rule,  elongated  in  the  direction  of  glacial  movement,  the 
amount  of  this  elongation  is  sensibly  less  where  the  progress  of 
the  ice-cap  was  transverse  to  the  general  strike  of  the  underly- 
ing rocks  than  where  it  coincided  with  the  strike.  Another  fact 
brought  out  by  a  comparison  of  these  data  has  the  same  signifi- 
cance, namely :  the  deviations  from  the  mean  trend  of  the  basins 
are  fewer  and  smaller  where  the  direction  of  the  glacial  motion 
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MiDcidra  with  thv  strike  nf  tlm  roclcs  tliim  where  it  ia  transvene 
to  the  ■lnk«.  ThuH,  in  Kmwx  and  Midillraox  nouDtiiw  the  trvuila 
ot  oDo  bftlf  tliQ  ponds  deviate  more  than  twenty  dt!grc«s  fmin  ths 
MBKii,  whiLa  in  Woreestor  Cuunty  llia  proportion  is  only  on* 
iMrtk. 

Ona  or  thfl  tnoflt  Kmarkabls  facta  in  the  distrilnition  of  glacial 
detritna,  or  drift,  in  Miuts;wiiiiaftta  is  the  oompai»tivi-ly  gnrnt 
igfAh  to  which  it  has  been  accumulated  oTor  the  &ontlie»«t4>!rn 
pntioa  of  tl)«  Statw.  Tlii-re  in  a  marked  paucity  of  rock  out- 
cropa  in  the  tonthcrn  half  of  Plymouth  County  ;  south  uf  Plyra- 
oatii  and  east  of  Middle borongli  thi-y  are  rarely  mtitt  with ;  and 
Barnstable  County  is  at>iii>liit«ly  dtwtilnte  of  th«n.  It  is  not 
inprobsble  that  the  stilid  rocks  in  ibis  region  are  so  deeply 
bnried  by  tlie  nncxnisolitlatcd  superfidal  depoaita  that  if  the 
latter  were  removed,  tlie  whale  of  Banutable  County  and  a 
eoaaiderable  part  of  Piymoutli  County  would  be  invaded  and 
eoToKd  by  the  sea.  Pnlf•^Maor  Edward  Hitchcock,  in  diBcussing 
thia  anbJHot.  estimated  tlio  maximum  drpth  of  the  drift  in  this 
Rpoa  at  not  lew  than  tlirte  hundred  feet :  and  he  evidently 
bdicTed  it  to  exceed  tliis.  Certainly  hero,  if  anywheru,  ww  may 
txpeot  bke  basins  and  river  valleys  to  exhibit  in  their  forms  and 
traxb  Ik  eompliite  indept-ndonoe  of  tlte  underlying  rocks.  This 
expectation  is  justified  by  the  facte.  There  is  not  in  tlie  r<-gioD 
nder  consideration  a  stream  of  any  eonsitli*ruble  Hixe  that  liaa 
not  a  north  and  south  (course,  although  the  strike  of  ihe  un- 
derlying rocks  undoubtodly  approximates  east  and  wi«t.  Ah  a 
result  at  this  parallelism  of  tht;  wutfr-couraes,  we  find  no  ttreams 
vt  any  im[iortance  cutting  the  nortli  and  south  coast-lines ;  the 
wertwp  shore  of  Cape  Cod  Bi\y  between  EUsha's  Point  and  Sciui- 
ast  Harbor  is  almost  uubnikttn  by  debouoliing  streams,  and  Itiiz- 
sarda  Bay  received  not  a  single  tributary  from  its  eaateru  shore. 
CoMi-litUM  transverse  to  the  direction  of  glacial  action,  on  the 
ooDtiBry,  are  frettud  witli  river  moutlia  and  long,  fiord-like  bays 
and  inlets,  as  the  northern  shore  of  Uuzzards  Bay  and  the  south- 
ern OOMst  of  Fahaouth.  The  evidence  from  the  lake  basins  is 
■Inost  aa  unequivocal  as  that  from  tlie  rivers.  Measuremeote  of 
ail  bat  the  smiiUest  basins  between  Orleans  and  a  cur^'t:d  line 
extending  from  Kiiigsttxi  southerly  to  the  mouth  of  VVurehnni 
Eiver,  convex  to  the  west  and  including  Simpson's  Pond,  give 
•oftb  and  south  as  th>j  average  ireud  or  direction  of  the  major 
iGuMtera,  and  2.7  liS  the  ratio  of  the  length  to  the  breadth,  or 
tKa  maut  elongation. 
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A  comparison  of  the  lacustrine  depressions  of  this  region  of 
excessive  drift  with  those  of  Worcester  County,  on  the  one 
hand,  and  of  £ssex|  Middlesex,  Norfolk,  Bristol,  and  Northern 
Plymouth  counties,  on  the  other,  shows  that  the  value  of  the 
mean  elongation  in  the  former  district,  2.7,  is  intermediate  be- 
tween the  values  of  the  same  property  in  the  two  latter,  8.15 
and  2.3,  respectively.  And  thus  we  are  brought  to  the  follow- 
ing general  conclusion :  where  the  drift  is  so  deep  that  the  forms 
of  the  lake  basins  have  no  necessary  relation  with  the  subjacent 
rocks  the  mean  elongation  of  the  depressions  is  greater  than  in 
districts  where,  the  detrital  sheet  being  thinner  and  less  univer- 
sal, the  basins  are  partially  rock-bordered,  —  when  the  progress 
of  the  ice-cap  was  transverse  to  the  general  strike  or  structure 
lines  of  the  rocks,  —  and  less  when  this  movement  coincided 
with  the  strike. 

The  reliefs  of  this  region  are,  for  the  most  part,  of  very  mod- 
erate altitude ;  and,  in  consequence  of  the  sharper  contrast  be- 
tween land  and  water  than  between  hill  and  valley,  they  are 
seldom  represented  on  maps  with  even  an  approximation  to  the 
accuracy  characterizing  the  delineation  of  water-bordered  con- 
tours. Hence  it  were  futile  to  attempt  to  discuss  our  hills  and 
ridge^  in  the  same  manner  as  the  lake  basins  and  river  valleys. 
Fortunately,  however,  the  general  facts  are  so  plain  that  they 
do  not  require  this  for  their  elucidation.  It  is  in  the  experience 
of  most  observers  in  this  region,  that  the  drift  hills  have  usually 
a  lenticular  outline,  are  more  or  less  ridge-like,  and  that  both 
hills  and  ridges  coincide  in  trend  with  the  direction  of  glacial 
movement.  Those  remarkable  drift  ridges  in  Essex  County,  de- 
scribed by  Mr.  G.  F.  Wright,  and  extending  with  a  nearly  rec- 
tilinear course  from  beyond  the  New  Hampshire  boundary  to 
Massachusetts  Bay,  exemplify  in  a  striking  manner  the  form, 
trend,  and  general  independence  of  geology  characterizing  our 
drift  topography.  Elevations  composed  mainly  of  rock  in  situ^ 
on  the  contrary,  express  in  their  forms  and  trends  the  leading 
geologic  structure  lines  of  the  region,  but  do  not  admit  of  cor- 
relation with  the  course  of  glacial  action.  The  Wachusett 
range  of  highlands,  the  parallel  range  forming  the  eastern  rim 
of  the  Nashua  valley,  the  somewhat  irregular  belt  of  hills  ex- 
tending from  Cape  Ann  to  Beverly,  the  well-known  range  sweep- 
ing with  a  bold  front  from  Swampscott  to  Waltham,  and  the 
Blue  Hill  range  in  Milton  and  Quincy  are  good  examples  of 
the  more  prominent  and  general  of  our  rock  reliefs.     The  first 
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1  from  BtratiGed  rocVs,  iukI  arc  mora  rt-gtiliir  uiil 
ll  llMlflh*  othura,  vrliich  RrD  for  th«  most  ^rt  c»mpn»ed 
I  rooks.  Yet  th«  bitter,  n»  lem  ttian  the  former, 
I  the  otmotare  of  the  rocks  composing  tlicm;  for  sxoUc 
ndCB,  bcttif;,  in  »  certain  scnBc,  struct un-l<.-Aa,  only  conform  with 
tbe  genenl  Unr  in  giving  rise  to  a  aystcml^as  topography. 

Tha  notion  appears  to  bo  gaining  ground  among  geologists 
that  the  jxiwer  of  a  continental  glacier  to  degrade  the  surfaces 
orar  vrhich  it  moves,  or,  at  Ivast,  to  alter  tlio  forms  of  tbose 
ssrAuirs,  lias  been  greatly  orer-esti  mated.  It  has  become  uniiM* 
osiMry,  in  the  light  of  recent  invMtigations,  to  ascribe  to  tha 
Mtirv  ^Tont  of  the  drift  epoch,  whetlier  laiid-ioe  or  icebergs, 
great  abrading  power  in  Older  to  account  for  th«  fonn&tion  of 
tbn  truly  inimt-nstt  and  gt-nemlly  cliaotic  mass  of  suporficial  de> 
trittis  nonstltutiiig  the  drift ;  for  in  the  subaerial  decomposition 
of  rocks,  especially  crystallines,  m  sifu,  during  immense  periods 
of  time,  we  have  a  process  fully  competent  for  the  production, 
both  in  (]oantity  and  quality,  of  thu  detrital  materials,  including 
bowhlem,  found  in  gluciatttd  regions.  The  real  degradation,  the 
fbmuuion  of  tbe  detritus,  is  mainly  tlie  work  of  chemical  and 
DoC  of  mecluinical  forces.  The  sheet,  usually  thirty  to  forty, 
Ktmetimes  fifty,  and  even  one  hundred  feet  in  thickuese,  of 
■Qghly  decomposed  materials  passing  insensibly  into  solid 
[  bulow,  fountl  OVI.T  a  large  portion  of  the  Soathem  States, 
i  wnarriiig  generally  wherever  there  are  crystalline  rocks  la 
r  latitudes,  is  a  substantial  monument  to  the  degrading  power 
I  gt  these  silent  agents,  which  are  doubtless  still  in  o|>eTation.  As 
t  Dearly  universal  rule,  we  find  the  drift  in  New  England  repos- 
b^  upon  smooth  and  polished  surfaces  of  undeconi posed  rocfct, 
wbiob  evinces  that  tbe  glaciating  agent  had  sufficient  erostve 
power  to  sweep  alvay  all  traces  of  the  zone  of  partially  decom- 
posed, semi-rock-tike  material  tJiat  in  tbe  SontJi  intervenes  bo- 
tveen  the  firm  rocks  below  and  their  decomposed  skeleton  above, 
and  which  probably  existed  over  gladal  latitudes  tn  prcfjlacial 
limes.  Tliu  tliiHiry  of  subaerial  decomposition  so  far  iliminishee 
the  erosive  power  required,  by  previous  hyjHitliesPS,  in  the  agent 
of  glsciation  us  to  render  possible  a  reconciliation  of  the  exisU 
iBoe  of  an  iue-cap  in  quite  recent  geologic  time  with  tbe  well- 
kaown  fact  that  many  reliefs  of  comparatively  small  magnitude 
hftve  trends  and  contours  wholly  at  varianctf  with  tbe  courscfl 
si  glacial  movement,  and  incompatible  with  the  supposition  that 
tlte  ie4>«hc«t  moved  as  a  rigid,  unyielding  rasp,  removing  hun- 
dreds of  feet  of  solid  rock  from  tbe  surface  of  the  country. 
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It  appears  probable  that  but  few  of  those  surface  nnevenesses 
which  are  impressed  upon  the  rocks  have  had  a  glacial  origin  • 
At  any  rate,  a  large  number,  including  all  the  more  important, 
of  these  rock-impressed  inequalities  oi  the  surface  in  this  region 
are  doubtless  much  older  than  the  glacial  epoch  which  has  but 
recently  passed  away,  and,  if  due  to  glaciation  at  all,  were  sculpt- 
ured during  some  earlier  reign  of  ice.  Such  large  rivers  as  the 
Merrimac,  Nashua,  and  Blackstone  are  unquestionably  of  pr^ 
glacial  origin.  Their  courses  are  parallel  with  the  strikes  of  the 
rocks  over  which  they  flow ;  and  the  first  two,  at  least,  occupy 
well-marked  geological  valleys.  Furthermore,  it  is  hardly  con- 
ceivable that  glaciation  can  have  been  the  cause  of  rock-bordered 
valleys  transverse  to  its  line  of  action,  as  is  the  Merrimac  in 
Massachusetts ;  and  the  valley  of  this  stream,  so  &r  from  being 
the  product  of  glaciation,  prolMtbly  exists  in  spite  of  the  tendency 
of  the  ice-cap  to  obliterate  it. 

The  question,  also,  as  to  what  extent  the  so-called  fiords  (A 
this  region  are  due  to  the  excavatory  power  of  ice  during  the 
last  glacial  period  can  hardly  be  regarded  as  settled.  Reference 
is  made,  of  course,  only  to  fiords  carved  from  the  solid  rock, 
which  is  not  the  case  with  those  in  Barnstable  County.  The 
fact  that  these  inlets  are  chiefly  found  on  coasts  transverse  to 
the  direction  of  glacial  movement  becomes,  I  think,  less  an  ob- 
stacle to  the  denial  of  their  glacial  origin,  when  we  reflect  that 
the  tendency  of  an  ice-cap  would  be  to  fill  up  and  obliterate 
such  coastal  inequalities  as  were  transverse  to  its  line  of  progress, 
and  at  the  same  time  to  clean  out  such  as  coincided  with  its 
march.  If  the  superficial  deposits  were  removed  from  the  New 
Hampshire  coast,  the  northeastern  part  of  Essex  County,  and 
Eastern  Plymouth  County,  it  is  not  improbable  that  these -north 
and  south  shores  would  present  irregularities  nearly  as  marked 
as  those  that  indent  our  southern  coast. 

It  is  a  significant  fact  that  the  northern  shore  of  Massachn* 
setts  Bay,  though'  parallel  with  the  northern  shore  of  Buzzard's 
Bay,  and  hence  similarly  related  to  the  course  of  glacial  action, 
is  destitute  of  conspicuous  indentations  that  can  be  regarded  as 
the  work  of  the  ice-sheet ;  for  all  the  important  rock-bordered 
deflections  of  this  coast-line  have  their  major  axes  transverse  to 
the  line  of  piarch  of  the  glacier.  Marblebead  harbor  is  one  of 
these  northeast  and  southwest  troughs ;  and  here  we  have  evi* 
dence  of  a  unique  and  conclusive  character,  proving  beyond 
question  its  pregkcial  origin.     This  strait  —  for  such  it  would  be 


i»r7.] 


Suffae*  Otatagj/  ^  Satttm  SSanehuittt. 


58J> 


r>ul  (or  tbft  bar  acron  iU  sontliwsatom  «nd  —  Is  s  wvll-mark*d  de- 
jinanoD.  *ad  ba«  clcarl;  been  formed  hy  tlie  eraiioti  of  Um 
ADcmot  Haroaian  granite,  petroailex.  and  diorite,  by  whioh  it 
u>  bordered.  Nmt  tbe  middle  of  tho  soiithwmt  side  of  the 
itwfaar,  vuible  only  Rt  low  tide,  i*  •  hard,  whttiah,  finu-itrain^ 
aadrtone  or  ftrenaoeous  slate.  It  oTerliM  nnoonformnbly  the 
Wnded  pvtrcniex  found  on  this  Btiore :  tbc  potrosilei  dips  steeply 
lo  the  aoatl)«Mt,  wlul»  the  mndsturtn  Inu  apparently,  ft  g<-ntl« 
dtp  in  the  oppoeite  dinwtion.  InterpooM)  between  the  petroailex 
uid  ■uulntono  is  a  thtn  stratum  of  cong^lomenite,  oompoeed  nf 
pebbles  nf  ibe  former.  Obrioiwly,  Mttrbiehend  IwTbor  wae  ex- 
(«vRted  before  the  depowtion  of  this  sandstone,  which  can  hardly 
t«  newer  than  the  Carbon  if (.-rous  period,  and  ia  prolmbly  coeval 
with  the  I'rimordial  rooJce  in  tbit  vicinity  at  Bn«ton.  Other 
mnnanta  of  the  sandstone  are  scattered  over  Marblehead  neck, 
in  such  pOMtions  as  to  indicate  Uint  the  gnuiite  and  petroailex 
id  whidi  tbe  neck  is  mainly  oomjtosed  have  sulTered  but  little 
croson  since  the  formation  of  the  sandstone.  The  removal  of 
tbe  i*nd>ndi  from  the  harbor,  which  it  doubtleM  once  Riled, 
muy  have  been  tlib  work  of  ioe  in  recent  geologic  times  ;  bnt  the 
bubor  itself  must  bare  had  subtitantially  its  present  form  Ix^fnre 
tbe  dose  of  the  Pabcozoic  era.  Salem,  Beverly,  Manchrater, 
aad  Glouoester  harbon  have  al«o  been  cut  out  of  Huronian  or 
sdil  older  roclu ;  and,  when  we  consider  their  striking  roeem- 
fatanoe  in  form  and  trend  to  Marblehitul  hnrlxir,  it  is  diftitmlt  to 
avoid  tbe  ooiiclusion  that  they  haw  an  antiquity  equally  great. 
The  limitation  of  fiords  to  high  latitudes  and  to  coasU  favored 
with  an  attundunt  precipitation  of  moisture  (usually  weaten 
coaata),  that  b,  to  coasts  moat  favorable  for  the  formadoQ  and 
dewlopmeot  of  glaciers,  certainly  appears  a  sufficient  warrant 
for  the  commonly  aooeptnd  opinion  that  Iheee  dcwp,  narrow, 
and  oftdmea  tortuous  channels  are  tlie  product  of  ghicial  erosion, 
tbe  iDore  especially  since  fiord  valleys  usmdly  exhibit,  in  the 
torn  td  morainea  and  striated  and  polished  rock  surfaces,  unmia- 
takahta  tnwjea  of  tbe  fonner  presence  of  glaciera,  and  in  soma 
regioos  are  occupied  by  existing  ice  streams.  Yet  tliis  theory 
hub  moat  signally  to  adapt  itself  to  soma  pbanenena  of  an  im- 
portant and  general  nature.  Mr.  James  Geike,  in  Tbe  (iieat 
lee  Age,  says  that  some  of  the  fiords  of  Qrvnt  Britain  are 
kamrn  to  data  back  to  the  Devonian  age,  and  that,  though  many 
la^  bave  been  dt^epi^ned  by  ioL-  action  during  the  last  and  earlier 
glacial  epochs,  tltey  were  aU  originated  btf  ttrtamt  attd  rittn  in 
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ages  long  anterior  to  the  Poet-Tertiary  iee  time.    Valleya  must 
precede  valley-eroding  glaciers. 

From  our  remote  Dorthwestem  coast  we  have  yet  more  con- 
clusive testimony  to  the  preglacial  origin  of  the  phenomena  in 
question.  In  no  region,  save  perhaps  the  western  coast  of  Nor- 
way, is  there  a  grander  development  of  fiords  than  on  the  Pacific 
coast  of  North  America,  from  the  labyrinth  of  Vancouver  Isl- 
and northward.  These  fiords  are  cut  in  the  seaward  slope  of  a 
bold  mountain  range,  bearing  the  lofty  peaks  of  Fairweather 
and  St.  Elias.  According  to  Mr.  W.  H.  Ball,  almost  every  fiord 
of  considerable  size  on  this  coast,  especially  toward  the  north, 
*^  has  at  its  head  a  glacier,  or  the  remains  of  one.  Some  of  these 
glaciers  are  of  extraordinary  size  and  grandeur."  The  same 
authority  states  that  evidence  is  wholly  wanting  that  these  gla- 
ciers ever  much  exceeded  their  present  limits.  The  walls  of  the 
fiords,  short  distances  below  the  present  terminations  of  the 
glaciers,  are  not  smoothed  or  striated ;  and  no  terminal  moraines 
stretch  across  the  fiords,  or  form  shoals  at  their  mouths.  These 
are  typical  fiords,  and  yet  the  evidence  that  they  are  not  due  to 
the  action  of  ice  in  any  recent  geolo^c  time  is  rendered  conclu- 
sive by  the  occurrence  in  some  of  the  fiords  having  glaciers  at 
their  sources,  according  to  Mr.  Ball,  of  islands  composed  of  soft 
and  yielding  Tertiary  strata,  which  must  have  been  completely 
swept  away  had  the  ice  streams  ever  filled  the  gorge.  The  ex- 
istence of  these  Tertiary  beds  is  a  certain  indication  that  the 
fiords  antedate  that  period,  and  hence  they  are,  in  a  certain 
sense,  the  cause  rather  than  the  consequence  of  the  present  ice 
streams. 

The  tendency  of  the  considerations  here  presented  is  evidently 
toward  the  view  that,  comparatively  ^peaking,  the  ice-cap 
rested  lightly  upon  the  land,  and  that  the  topographic  features 
having  a  skeleton  or  frame-work  of  rock  are,  as  a  rule,  of  pre- 
glacial origin.  In  other  words,  it  appears  probable  that  if  the 
present  mantle  of  drift  were  entirely  removed  from  the  face  of 
the  country,  leaving  a  surface  of  naked  rock,  we  should  have  in 
all  important  respects  a  restoration  of  the  anteglacial  contours. 
And  this  ancient  topography  having  been,  as  I  conceive,  fashioned 
mainly  by  agents  more  subtle  than  an  ice-cap,  and  hence  taking 
a  deeper  hold  on  geologic  structure,  would  if  thus  undisguised 
reveal  a  closer  correspondence  with  the  structure  lines  of  the 
subjacent  rocks  than  we  are  able  to  detect  in  the  existing  hills 
and  valleys  considered  as  a  whole. 
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The  anifonnity  of  trend  in  glacial  striie  and  drift  transporta- 
tion obaerrable  over  wide  regions  appears  inconsistent,  at  first 
view,  with  the  supposition  that  the  ice-cap  had  but  little  erosive 
power:  a  contradiction  seems  implied  in  the  possession  by  a 
glacier  of  a  magnitude  and  rigidity  which  enabled  it  to  move 
withont  deviation  over  prominent  reliefs,  and  a  general  inability 
to  erode  those  reliefs.  How  can  we  harmonize  the  lightness  of 
its  tread  with  its  rectilinear  march  over  uneven  surfaces  ?  That 
ice  in  glacier  masses  behaves  essentially  as  a  very  viscous  liquid 
is  well  known  ;  and  a  solution  of  the .  problem  is  found  in  a 
peculiar  condition,  pointed  out  by  many  writers,  and  necessarily 
existing  in  a  continental  glacier,  which  limits  the  freedom  of 
motion  among  themselves,  possessed  by  the  di£Ferent  portions  of 
the  ice-sheet,  to  a  vertical  direction.  Lateral  deviation  is  ren- 
dered impossible  by  the  inferior  plasticity  of  the  ice ;  and  hence, 
when  any  portion  of  the  ice-sheet  encounters  an  obstacle,  around 
which  it  would  flow  if  sufficiently  fluent,  it  is  found  easier  to 
oreroome  the  gravity  of  a  small  mass  of  ice  than  the  cohesion  of 
a  relatively  large  mass,  and  the  ice,  moving  in  the  direction  of 
least  resistance,  passes  in  a  vertical  plane  over  the  obstruction. 


PSEUDIS,  "THE  PARADOXICAL  FROG." 

BT  8.  W.  GARMAJf. 

DSEUDIS  is  a  peculiar  South  American  frog,  peculiar  in  the 
-^  fact  that  it  grows  smaller  as  it  becomes  adult,  and  in  pos- 
sessing a  nearer  approach  to  a  thumb  than  any  of  its  relatives. 
It  is  much  to  be  doubted  whether  there  is  anything  in  the  actual 
history  of  an  individual  belonging  to  this  genus  that  calk  for  an 
amount  of  notoriety  to  which  the  most  common  toad  or  frog 
may  not  aspire.  To  be  sure,  the  tail  is  kept  long  after  all  the 
legs  appear ;  the  tadpole  is  larger  than  the  adult,  and  the  creat- 
ure has  a  hand  in  which  the  thumb  is  opposed  to  the  three  fin- 
gers, yet  all  these  are  hardly  enough  to  demand  the  amount  of  at- 
tention of  a  certain  kind  which  the  genus  has  received.  In  fact, 
as  often  happens  in  the  case  of  men,  Pseudis  owes  much  of  his 
reputation  to  a  mistaken  estimate.  If  we  might  trace  him  from 
as  early  a  period  as  men  have  seen  until  well  advanced  in  life, 
we  should  probably  see  nothing  more  than  takes  place  in  the  his- 
tory of  all  batrachians.  We  might  meet  the  egg  first  coming 
within  the  limits  of  our  vision  as  a  round,  granule-like  body  be- 
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tween  the  cells  of  the  corpus  graffianum  in  the  ovarj.     It  would 
gradually  acquire  a  membranous  ooTering  and  a  germinal  vesicle 


(Fxo.  97.)    P8XUDIS. 

1,  %  BatTMhlehtlut,  from  Ann.  Mm.  Km.  Bio  d*  Jmtrix;  Vol.  I.,  PI.  TI. 
18, 4,  PMudU  nUanU,  from  Natnxs. 

with  the  inclosed  germinal  dot;  or,  better  stated  according  to 
Agassiz's  nomenclature,  it  would  appear  as  an  ectoblaat  contain- 
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iog  ft  PurlttDJsMi  fflsiolo  (tuesobUst),  witliin  wliuJi  reata  a  Wag- 
nerifto  veaiole  (entoblast).  If  we  were  to  follow  Ui«  t^  olosely 
Uiroi^ti  its  different  conditiotu  w«  Bbould  m«  it  drop)iiQg  from 
tlM  ovnrj  nt  nuturity,  ptuvinf;  to  the  mouth  ot  the  oviduct,  and 
tfaRmgh  it  tlimwii  out  into  the  waters  at  the  wuiie  iwUiiit  thiLt  it 
reoaVM  the  life-iiDputing  sperm  from  tb«  male. 

If  Nawport  did  nut  mistake,  wu  might  «ee  thu  BDake-lik« 
sp*niMt«*oiSn  woric  its  way  tliroii^b  the  envelojiua  to  ibt!  mirtttem, 
whan,  braaking  ioto  gnuiule«,  ita  identity  is  lost  in  the  substanoe 
of  tim  yelk.  Then  ww  should  nvtiiit  the  bi-ginning  ot  segiaeat^ 
titan,  its  progress,  luui  the  aucc^wiive  obaugiw  of  fonn  in  the  em* 
bcyo,  until  it  tenn  the  shell,  and  with  groat,  wondering  eyas  stares 
oat  upoo  ita  watery  world  a  tai)[>olt!.  Wbilo  a  big-headed  slen- 
dsc^tftiled  tadpole  we  should  find  much  of  interest  in  the  JatrkU, 
w»  oalled  at  home,  but  in  the  main  the  story  might  be  told  with 
•ppTDxiroata  aocuracy  from  one  secured  in  the  nearest  pond. 
After  leaving  tlie  shell  his  luanner  of  lifu  would  resemble  in  moat 
TCspecta  that  of  any  other  passing  tlirough  the  samo  stugea.  Ho 
migfat  be  seen  at  one  time  bosily  eiigugod  grubbing  along  on  the 
bottom  (or  whatever  eatable  might  (some  in  liis  way  (and  he  is 
sot  at  all  particular  na  to  his  food),  or  with  many  oompaninns 
lying  quietly  at  rest,  starting  every  now  and  then  like  the  Turk 
bum  his  druam,  rushing  frantically  to  thu  surface  for  a  mbatlifal 
of  air,  then  tearing  back  as  if  bis  very  life  depended  upon  Jiaste, 
pladog  hioMClf  on  tli«  mud  aa  before,  just  aa  if  nothing  wliutev«r 
had  happmed.  At  anotlter  time,  witli  a  whole  group  of  bis  fel- 
lovt,  Im  would  be  seen  to  start  upon  an  extended  migration  aa 
tlioagfa  be  had  determined  to  leave  tfae  scenes  of  his  youth  (or- 
Mw  b^ind  him.  Often  he  might  be  observed  to  gnaw  for  some 
BOSBents  at  the  sides  of  tlie  Wvea  of  the  wat«r-plants,  all  the 
whole  wagging  his  tail  and  appearing  us  jolly  as  if  he  had  as 
■imIi  real  enjoyment  in  eating  aa  a  pig  or  dog.  Then  again  he 
voatd  be  seen  to  take  a  nap  with  bis  nose  jiutagunst  the  sor- 
hee  ti  the  water,  and  on  being  waked  suddenly  to  bury  biinsutf 
deep  in  the  oote  below. 

Bat  all  the  time  he  would  have  nothing  in  the  world  to  do  but 
■at  and  grow  and  keep  out  of  the  way  of  hungry  enemies.  He 
wonld  eat  to  some  purpose  and  gtow  to  a  size  uunaidembly  greater 
thui  that  of  the  adult.  In  tlie  mean  time  tbe  bind  tegs,  with 
the  broed-webbed  fctet  appear,  and  tbe  arms  and  hands  witli  the 
pecoliar  tbumlMi.  Here  he  rests  for  a  time  as  if  altogether  on- 
oattain   whether  further  change  ia  for  the  btitter.     In  fact,  be 
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loses  by  the  next  change,  for  when  it  has  passed  be  is  smaller  than 
when  it  began. 

His  first  mention  in  literature  takes  him  up  at  this  period- 
Through  some  Dutch  collectors  in  Surinam,  Albert  Seba  secured 
specimens  of  the  adult  and  of  the  large  larvsB  with  and  without 
limbs.  Comparing. the  smaller  with  the  larger  he  came  to  the 
conclusion  that  the  development  was  retrograde :  that  the  animal 
was  first  a  frog,  then  acquired  a  tail,  then  lost  its  limbs,  and 
finally  —  the  remote  resemblance  between  the  coils  of  the  intes- 
tine and  the  sucking  disk  of  the  gobies  probably  suggesting  the 
idea —  became  a  fish.  His  conclusions  with  sketches  were  com- 
municated to  Mile.  Marie  Sybille  de  Merian,  who  published  them 
in  her  work  on  the  Insects  of  Surinam,  citing  Seba  as  the  source. 
The  latter  published  the  same  a  few  years  later  in  his  Thesaurus 
(volume  i.,  plate  78,  1784),  where  he  gives  a  series  of  figures 
illustrating  the  transformation  of  the  frog  into  the  fish.  This 
version  of  the  story  was  at  first  accepted  by  Linn^  (Mus.  Ad. 
Fridr.,  1764)  and  by  Edwards  (Phil.  Trans.,  volume  li.).  In 
the  tenth  edition  of  the  Systema  NaitursB  (1768-69)  Linn^'cor- 
rects  the  matter,  and  the  name  Eanapiseia  of  Merian  gives  way 
to  Mana  paradoxa  Linn^.  From  that  time  until  within  a  year 
the  "  frog-fish  "  seems  to  have  known  his  place.  Wagler,  in 
1880,  applied  the  name  Pseudis^  on  account  of  the  errors  into 
which  the  early  observers  were  led,  and  the  genus  then  estab- 
lished under  this  title  has  been  generally  accepted  by  authors. 

Last  year  a  chapter  was  added  to  the  history  of  the  ^^  paradox- 
ical frog,"  which  refers  us  back  to  the  banning.  Page  81  of 
the  Archives  do  Museu  Nacional  do  Rio  de  Janeiro^  volume  i., 
1876,  second  and  third  trimesters,  contains  an  article  with  this 
title  :  Nota  descriptiva  de  um  pequeno  animal  extremamente  cn- 
rioso  e  denominado  Batrachchytbis,  by  Dr.  Pizarro.  From  the 
description  and  the  figures  on  plate  vi.,  it  is  not  difficult  to  rec- 
ognize our  old  friend  the  young  Pseudis,  of  whose  peculiarities 
the  doctor  does  not  seem  to  have  been  aware.  There  is  little 
doubt  that  Batrachichthye  —  to  whom  the  author  calls  the  at- 
tention of  Messrs.  Darwin,  Haeckel,  and  Martins  —  will  ulti- 
mately go  through  his  transformations,  become  a  veritable  Pseu- 
dis, and  be  degraded  from  his  position  as  connecting  link  between 
fishes  and  batrachians.  Should  he  go  no  further,  ^  as  is  barely 
possible,  he  would  even  then  be  only  a  link  between  the  adult 
and  the  tadpole,  and  no  more  closely  allied  to  the  fishes  than 
either.     In  this  case,  which  is  only  a  supposition,  his  standing 
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woaM  be  to  the  frogs  just  what  that  of  the  axolotl  is  to  Am- 
NjfMtama.  What  information  the  author  has  given  us  with  the 
deeeription  and  figures  of  the  single  specimen  that  has  come  to 
his  notice  will  not  allow  the  assumption  that  the  representatives 
of  the  genus  in  Paraguay  differ  from  those  in  Surinam  in  respect 
to  the  length  of  time  passed  in  the  larval  stage.  It  is  well 
known,  however,  that  in  other  batrachia  the  metamorphosis  can 
be  hastened,  or  retarded,  or  prevented,  as  may  be  desired ;  that  the 
time  varies  in  different  seasons  and  localities  according  as  they 
may  be  favorable  or  otherwise ;  and  that  in  species  of  a  single 
genus,  as  Bana^  the  metamorphosis  occupies  weeks  in  some  cases, 
years  in  others.  Dr.  Jeffries  Wyman  is  said  to  have  kept  larva) 
of  the  bull-frog  seven  years,  more  than  twice  the  ordinary  period 
of  existence  of  the  animal  in  the  larval  stage.  More  information 
oonoeming  the  species  of  Pseudis  (P.  paradoza^  P.  minuta^  and 
possibly  a  third  for  BatrcLchichthyB)  is  desirable. 

A  little  exercise  of  imagination  enables  one  to  see  them  grasp- 
ing and  swinging  from  the  branches  of  the  plants  by  means  of  the 
opposable  thumb ;  whether  this  is  its  use  is  a  question.  One  can 
imagine  the  tail  and  feet  both  required  in  the  pursuit  of  rapidly 
moving  prey  or  in  escape  from  lively  enemies,  but  it  is  only  sup- 
position. 

However,  we  shall  wait  another  chapter  in  the  history  before 
accepting  BnUrachichthyB  as  one  of  the  ^^  missing  links ; "  the 
reputation  of  Pseudis  as  a  deceiver  is  too  well  estsiblished. 


ON  THE  ANCIENT  AND  MODERN   PUEBLO  TRIBES  OF 
THE   PACIFIC  SLOPE  OF  THE   UNITED   STATES.* 


BT   XDWIN   A.  BARBBR. 


TN  the  far  Southwest,  covering  far  the  greater  part  of  that  sec- 
*  tion  of  the  United  Suites  now  known  as  Colorado,  Utah,  New 
Mexico,  and  Arizona,  and  stretching  through  the  great  valleys  of 
the  Rio  San  Juan  and  its  tributaries,  the  Colorado  and  the  up- 
per portion  of  the  Rio  Grande  del  Norte,  there  exist  the  ruins 
of  thousands  of  stone  structures,  built  by  a  prehistoric  race 
whose  individuality  has  been  lost  in  the  obscurity  of  past  ages. 
The  great  extent  of  territorj'  which  the  remains  cover,  and  their 
great  number,  would  indicate  a  former  population  of  at  least 
half  a  million  souls. 

1  Btsd  htSoftt  the  American  Awociation  for  the  Adranoement  of  Science,  at  Baf- 
ldOi,lS7«. 
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At  the  present  day  there  are  two  tribes  of  .semi-oivilized  In- 
dians in  New  Mexico,  known  as  the  Pueblos  and  the  Zoiiis.  These 
people  live  in  permanent  stone  houses  which  resemble  closely  in 
architecture  the  deserted  ruins  to  the  north.  In  the  northeast- 
em  part  of  Arizona,  situated  in  longitude  110^  to  111^  west,  and 
latitude  85"^  to  36^  north,  are  the  seven  towns  of  the  Moquis,  a 
tribe  closely  allied  to  the  Pueblos  and  Zuiiis,  and  doubtless  a 
branch  of  the  same  ancestral  stock. 

The  object  of  this  paper  is  to  give  some  facts  which  will  help 
to  prove  that  the  ancient  people  with  whom  originated  the  ruins 
of  this  section  were  the  ancestors  of  the  three  house-building 
tribes  just  mentioned. 

The  question  which  first  presents  itself  to  our  minds  is.  Who 
were  the  architects  of  these  ancient  and  extensive  ruins  f  In 
striving  to  solve  this  problem,  let  us  in  the  first  place  glance  at  a 
few  of  the  traditions  of  the  barbarous  tribes  which  occupy  this 
portion  of  North  America.  Although  traditions  and  legends  are 
by  no  means  data  from  which  to  draw  conclusions,  nevertheless 
they  may  be  of  interest  in  this  connection,  as  showing  the  ideas 
which  the  present  Indians  of  the  West  entertain  in  r^ard  to  these 
ancient  ruins  and  their  creators.  Moreover,  we  can  detect  in 
many  of  these  ^^  imaginings "  a  remarkable  similarity  through 
different  and  widely  separated  tribes,  which  fact  lends  to  them  at 
least  a  semblance  of  probability. 

The  Moquis  of  Arizona  profess  to  have  among  them  an  ancient 
tradition  which  runs  in  this  wise :  The  entire  country  covered 
by  ancient  habitations  was  occupied  long  ago  by  a  peaceful,  agri- 
cultural, and  pastoral  race,  from  the  time  the  earth  was  but  a 
small  island.  Here  they  flourished  and  multiplied  for  many  gen- 
erations, tilling  the  soil  and  raising  flocks  and  herds  along  the 
fertile  river  valleys.  After  a  time  another  tribe,  uncultivated 
and  barbarous,  came  down  from  the  north  to  visit  them.^  The 
people  received  them  kindly  and  treated  them  in  a  hospitable 
manner,  and  their  visits  grew  more  frequent.  Finally  they  be- 
came annoying  and  showed  a  warlike  spirit.  The  owners  of  the 
land  then  fled  to  the  cliffs,  and  subsisted  as  best  they  could,  un- 
til the  barbarians  from  the  north  came  down  with  their  fami- 
lies and  settled  permanently,  driving  their  victims  from  the 
country.  Then  the  persecuted  people  gathered  together  once 
more  at  the  Cristane  (a  needle-shaped  spire  of  rock  on  the  San 

1  These  latter  were  andoabtedlj  the  anceston  of  the  Utes  and  other  savage  tribea 
which  formerly  occupied  that  section. 
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Juan  River).  Here  they  built  houses  in  the  caves  anil  clifTs ; 
erected  fortresses,  watoh-towors,  and  store-houses ;  and  dug  resei^ 
▼oirs  to  supply  themselves  with  water.  After  a  prolonp^'<t  battle 
their  enemies  were  repulsed  ;  but  the  conquerors  rt'^tired  to  the 
deserts  of  Arizona  and  setthnl  on  the  high  bluffs  of  that  region, 
where  their  posterity,  the  Moquis,  live  to  this  day. 

Aooounts  of  this  people,  orally  transmitted  from  father  to  son, 
exist  among  the  Ute  Indians  of  Southern  Colorado,  to  the  same 
effect.     They  claim  to  be  the  descendants  of  the  race  which  con- 
quered the  builders  of   these  pueblos.     Tliey  evidently  believe 
that  the  architects  were  ancient  Moquis,  and  if  askinl  who  origi- 
nated these  ruins  will  invariably  answer,  ^^  Moquitch.'*     I  had 
some  curiosity  in  r^ard  to  the  opinions  of  the  Ute  Indians  on 
this  point,  and  availed  myself  of  every  opportunity  to  make  in- 
quiries.    I  asked  one  old  warrior  who  built  the  hous4»s  around  us, 
and  bis  reply  was,  ^*  Moquitch.**     Of  another  who  sat  watching 
OS  intently  as  we  made  some  excavations,  I  inquired  what  {KMipIe 
were  buried  here,  to  which  he  answered,  as  usual,  ^^  M(V|uitch.** 
From  several  Indians  of  separate  bands  I  received  the  B:ime  re- 
ply in  regard  to  the  pottery,  arrow  heads,  etc.,  and  I  soon  dincov- 
ered  that  this  was  at  least  the  prevalent  belief  throughout  the 
whole  tribe. 

The  Navajos  are  said  to  possess  traditions  of  the  same  nature 
relative  to  the  aboriginal  people ;  but  I  wsis  unable  to  gain  any 
information  from  those  we  met  in  Arizona. 

I  am  led  to  think  from  the  many  evidences  which  are  presenteii 
to  us  that  the  original  people  retired  from  the  north  southward. 
This  supposition  agrees  with  the  traditions  of  the  natives  and  is 
iopportcd  by  the  genenil  appearance  of  the  remains.  Those 
farthest  north  are  in  the  greatest  state  of  deaiy,  while  as  we  ad- 
vance southward  they  are  much  better  pres4*rved.  Through 
New  Mexico  and  down  into  the  southern  part  of  Arizona  the 
mina  of  buildings  and  pottery  possess  a  more  reci'nt  app<*anince, 
and  there  can  be  no  doubt  that  these  (south  of  the  Pueblas,  Mo- 
qnia,  and  Zuflis)  are,  to  a  certain  extent,  of  comparntivfhf  late 
date,  extending  back,  perhaps,  only  to  about  the  first  quarter  of 
the  sixteentli  century,  when  the  Spaniards  marched  across  the 
eountry.  Many  of  the  ruins  along  the  Gila  and  in  the  nt^ighbor- 
hood  of  the  Pueblo  tribes  of  New  Mexico  are  simply  the  remains 
of  a  century  or  two,  although  in  Brnne  hxsalities  they  are  much 
older.  There  can  be  not  the  least  doubt,  however,  that  all  north 
D.  — aa  10. 
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of  the  Rio  San  Juan,  and  those  to  a  certain  distance  south,  are  of 
exceedingly  great  antiquity. 

On  visiting  the  seven  Moqui  villages  after  passing  through  the 
ruins  of  Southern  Utah  and  Northern  Arizona,  the  archaeologist  is 
first  impressed  v^ith  the  remarkable  similarity  which  exists  be- 
tween the  architecture,  utensils,  and  implements  of  the  ancient 
and  modern  peoples.  ,  The  architecture  of  the  Moquis,  especially, 
resembles  strongly  that  of  the  ancient  Pueblos.  The  houses  are 
very  ancient,  and  were^  built  certainly  more  than  four  centuries 
ago,  as  they  were  found  by  the  Spaniards  about  the  years  1539- 
1541,  in  the  same  condition,  almost,  as  they  are  now.  At  that 
time  they  had  been  occupied  for  years,  and  north  of  them  the 
same  buildings  which  are  now  crumbling  in  ruins  were  deserted. 
The  Moqui  towns  were  known  to  the  discoverers  as  the  "  Prov- 
ince of  Tusayan."  The  houses  are  made  of  stone,  after  the  man- 
ner of  the  ruins,  the  walls  being  massive  and  squarely  built. 
The  stones  are  laid  in  adobe  mortar  without  lime,  and  the  walls 
are  plastered  externally  and  internally  with  mud,  which  has  given 
some  explorers  the  erroneous  idea  that  they  are  adobe  struct- 
ures. Space  will  not  permit  me  to  enter  into  a  description  of  the 
architecture  and  an  exhaustive  comparison  of  the  methods  of 
building  of  the  two  different  periods  of  time.  The  general  form 
of  the  Moqui  houses  is  identical  with  that  of  the  ancients,  and  the 
materials  used  are  the  same  in  both  cases.  Both  were  geneHilly 
approached  by  ladders,  and  the  more  recent  Moqui  buildings  were 
built  on  high  mesas,  just  as  the  older  structures  were  usually  set 
in  the  cliffs  and  caves,  for  protection  from  enemies. 

In  general  form  and  appearance  the  earthenware  of  the  two 
ages  corresponds.  The  process  of  manufacture  was  the  same  in 
both,  and  the  resulting  utensils  vary  but  slightly  in  any  respect. 
To  be  sure  the  modern  ware  is  inferior  in  quality  to  the  ancient, 
and  lacks  that  finished  glazing  which  characterizes  the  latter. 
The  same  geometrical  designs  are  common  to  both,  and  are  painted 
in  colors,  usually  black,  red,  yellow,  or  white.  Among  the  ruins 
the  fragmentary  pottery  is  very  abundant,  being  scattered  over 
hundreds  of  miles  of  country.  For  each  ancient  form  of  vessel  a 
corresponding  one  may  be  found  in  the  modern  Moqui  ware.  It 
may  be  argued  by  some  that  the  Moquis  did  not  inherit  the  art 
from  the  ancients,  but  simply  imitated  in  shape  and  finish  the 
numerous  specimens  which  still  remain  of  the  old  Pueblos.  This, 
however,  seems  not  at  all  probable,  for  the  Moquis  seldom  leave 
their  own  towns,  and  few,  if  any  of  them,  have  ever  visited  those 
Tuius  which  abound  in  this  ware,  along  the  San  Juan  Riveh 
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The  art  is  an  ancient  one  and  has  undoubt^Hlly  been  handed 
down  from  generation  to  generation,  with  few  modifications  or  al- 
terations, and  no  improvements.  It  would  be  a  very  singular  cir- 
comstance  if  this  particular  tril)e  should  pattern  after  an  earlier 
race  (having  no  connection  with  it),  while  the  other  tribes  of  this 
section,  as  the  Utes,  Navajos,  Apaches,  etc.,  though  living  to  a 
great  extent  in  the  very  ruins  themselves,  and  still  practicing  the 
mrt  of  molding  clay,  do  not  imitate  the  ancient  pottery,  but  pos- 
K«  their  own  peculiar  methods. 

The  most  common  stone  implement  to  be  found  among  the 
dthrie  of  the  ruins  is  the  corn-grinder  or  rubbing-stone,  which  in 
form  is  long  and  flat,  made  of  sandRtone,  basalt,  or  coarse- 
grmined  puddiny-itone^  and  measuring  some  ten  or  twelve  inches 
in  length,  four  in  width,  and  an  inch  or  so  in  thickness  at  the 
centre.  These  grinders  have  been  rubbed  down  by  luie,  flat  on 
one  side  and  sloping  on  the  other  from  the  centre  to  the  edges, 
giving  each  stone  a  three-sided  ap{)earance.  There  is  another 
fonn  of  this  tool  which  is  usually  made  of  the  coarser-grained 
materials,  being  oblong,  prol>ably  four  to  six  inches  in  length, 
four  in  width,  one  to  two  in  thickness,  and  flat  on  l>oth  sides. 
Several  of  these  we  found  in  a  state  of  completeness,  while  of  the 
former  we  found  but  one  perfect  specimen.  Accompanying  such 
objects  in  many  of  the  ruins  were  large,  square,  flat  stones,  a 
foot  or  fifteen  feet  square  and  a  few  inches  deep,  which  had  been 
hollowed  out  by  long  rubbing  on  the  up^x^r  surface.  These  were 
the  millstones  or  metates^  on  which  the  corn  was  ground  with 
the  aid  of  the  rubbing -stone.  Through  Southern  Utah  and  in 
Arizona  we  found  sevenil  perfect  millstones  and  scores  of  frag- 
ments, which  we  were  unable  to  transport  on  account  of  their 
great  weight. 

The  same  implements  are  found  in  use  at  present  among  the 
Moquis.  In  every  house  there  is  a  series  of  three  or  four  of  these 
mills  with  their  grinding-stones.  From  the  presence  of  these 
among  both  the  ancients  and  moderns,  their  moiles  of  labor,  at 
least,  are  shown  to  have  been  similar. 

Great  stone  mortars  and  ]>estles  occur  among  the  ruins,  and  on 
the  tops  of  the  Moqui  dwellings  they  are  still  numerous,  though 
for  the  most  part  are  now  not  used.  In  the  centre  of  the  0{)en 
court  of  Tegua  there  is  a  pile  of  large  stones,  among  which  is  a 
huge  stone  hammer  or  maul  made  of  hard  sandstone,  meiisuring 
aboat  a  foot  in  length  and  weighing  at  least  twenty-five  pounds. 
This  reaemblea  closely  some  which  were  discovered  among  the 
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San  Juan  ruins,  several  of  which  weighed  twenty  pounds  each. 
Comparatively  few  of  the  old  stone  implements  still  remain  in 
the  Moqui  tribe,  having  been  replaced  by  iron  tools.  Those 
which  yet  exist  are  not  in  use,  but  are  kept  as  relics  of  a  past 
age.  Many  of  the  inhabitants  can  recollect  when  metal  was  first 
introduced  among  them,  although  it  had  been  employed  among 
the  nomadic  tribes  of  that  district  for  centuries. 

The  rock  inscriptions,  which  are  everywhere  visible  in  the 
vicinity  of  ancient  mural  remains,  are  also  found  on  the  cliffs  and 
walls  of  the  plateaus  on  which  the  seven  Moqui  pueblos  are 
built.  These  latter  are  very  old,  and  the  present  people  know 
nothing  of  them  except  that  they  were  engraved  there  by  their 
forefathers  very  many  years  ago.  Frequently  the  same  designs 
and  figures  are  observable  which  adorn  the  rocks  in  the  desert 
country  to  the  north. 

From  the  above  brief  comparisons  of  the  productions  of  these 
modern  and  ancient  peoples,  it  becomes  very  evident  that  they 
possessed  the  same  customs,  habits,  and  to  a  great  extent  modes 
of  labor.  Further  than  this,  they  were  both  architectural  and 
agricultural  peoples,  and  both  paid  homage  to  the  sun,  or  at 
least  looked  for  a  Messiah  daily  to  come  to  them  from  the  east. 
Many  of  the  ancient  houses  (as  those  in  the  cafion  of  the  Man- 
cos)  faced  toward  that  direction,  and  here  the  inhabitants  might 
continually  watch  the  eastern  heavens  ;  the  Moquis  still  mount 
the  roofs  of  their  houses  and  wait  expectant  while  the  sun  rises 
each  day  to  view. 

The  modes  of  burial  are  also  the  same  as  formerly,  except  that 
cremation  is  not  practiced  now  by  the  peaceful  tribes  as  it  was 
during  times  of  war,  centuries  ago.  We  find  no  large  mounds 
for  the  purpose  of  sepulture  among  the  ruins  of  this  section  or 
through  the  Moqui  burial  grounds,  yet  the  graves  in  both  cases 
are  marked  by  upright  stones  set  on  edge  in  the  soil,  and  much 
pottery  is  strewn  over  the  surface. 

After  briefly  reviewing  these  facts,  we  arrive  at  the  following 
conclusions :  In  the  first  place  we  know  that  an  ancient  race,  ag- 
ricultural, semi-civilized,  and  well  advanced  in  the  industrial  arts, 
peopled  this  portion  of  the  West.  From  the  traces  of  once  culti- 
vated fields,  now  overgrown  frequently  by  the  Helianthue^ 
through  the  river  valleys,  and  the  impressions  and  even  the  pres- 
ence of  corn-cobs  in  the  mortar,  and  of  burnt  com-oobs  in  burial 
urns,  we  arrive  at  the  conclusion  that  the  people  were  agricul- 
tural   That  they  were  well  along  in*the  arts  may  be  seen  in  the 
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proficiency  to  which  they  attained  in  the  manufacture  of  pottery, 
the  shaping  of  instruments  and  utensilsyand  the  building  of  stone 
houses. 

The  original  people  inhabited  a  great  extent  of  territory,  cov- 
ering many  thousands  of  square  miles,  and  must,  at  one  time, 
hare  been  a  powerful  race. 

The  ruins  bear  on  their  faces  the  impress  of  great  antiquity, 
how  old  none  can  tell.  Yet  they  were  built  long  before  those 
pnebloe  in  Arizona  and  New  Mexico,  which  are  occupied  by  the 
present  industrial  tribes,  and  which  were  standing  as  they  now 
are  at  least  three  and  a  half  centuries  ago,  when  the  Spanish 
expeditions  visited  them.  That  the  same  people  who  built  the 
ruins  erected  these  more  recent  habitations  there  can  be  no  doubt. 
This  can  be  satisfactorily  proved  by  a  comparison  of  the  archi- 
tecture, implements,  hieroglyphics,  and  other  productions  of  la- 
bor, besides  the  characteristics  of  the  people,  their  habits,  man- 
sere,  customs,  religious  ceremonials,  etc.,  and  we  must  therefore 
admit  that  they  extend  biu'k,  at  the  very  lowest  calculation,  four 
hundred  yeara,  and  in  all  probability  much  farther. 

The  modem  Moquis  of  Arizona  and  their  allies,  the  Pueblos 
and  Zufiis  of  New  Mexico,  who  dwell  in  towns  situated  to  the 
t  and  southeast  of  the  villages  of  the  former,  undoubtedly  pos- 
a  common  ancestry,  as  inferred  from  their  similar  habits  and 
the  glimpses  we  obtain  of  their  ancient  history.  It  is  l)elieved, 
if  it  be  not  an  establisheii  fact,  that  those  ancient  ruins  which  are 
so  common  in  New  Mexico  originated  among  the  prehistoric 
Zujiis  and  Pueblos,  ju^t  as  those  same  remains  which  are  found 
in  Colorado,  Utah,  and  Arizona  are  supposed  to  havt  been  built 
by  the  ancestors  of  the  Moquis.  Therefore  it  may  reasonably 
be  if\ferred^  at  least,  that  the  three  tribes  originally  descended 
from  the  same  ancestral  stock.  It  consequently  matters  little  what 
we  call  the  ancients,  whether  Moquis,  Zuilis,  or  Pueblos,  although 
for  convenience  and  on  account  of  their  architectunil  peculiarities, 
we  may  term  them  the  ancient  Pueblos^  or  town  builders. 

All  through  the  great  extent  of  country,  once  inhabited  by 
this  people,  we  find  stone  implements  of  every  degree  of  profi- 
ciency of  manufacture,  from  the  rude  pebble  which  has  hvam 
picked  op  from  the  river-bank  and  use<i  as  a  hammer  to  the 
carefully  fashioned  and  smoothly  polislunl  Neolithic  t(K)Is  which 
are  examples  of  a  highly  perfected  art.  But  the  improvement 
here.     No  vestiges  of  bronze  or  iron  have  yet  been  found. 

In  many  of  the  remaining  walls  of  the  ancient  buildings,  the 
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stones  have  been  trimmed  symmetrically  into  cubical  and  rectan- 
gular blocks ;  but  it  can  be  clearly  seen  upon  careful  examina- 
tion that  the  work  was  not  accomplished  through  the  agency  of 
metallic  tools.  In  several  instances  where  the  crude  cedar  frame- 
work of  the  apertures  was  still  preserved,  or  where  the  wooden 
beams  projected  between  the  stories,  we  noticed  that  the  ends 
had  been  cut  or  hacked  with  blunt  stone  axes.  Everything  in 
the  architecture  of  the  buildings,  indeed,  indicated  the  employ- 
ment of  dull  implements  except  in  the  loasonio  labor,  where 
simply  the  hands  of  the  workmen  performed  all  the  require- 
ments of  such  work. 

Among  the  pottery  we  found  many  handles  of  utensils  which 
had  almost  invariably  been  hollowed  out  to  give  them  as  little 
weight  as  possible ;  and  this  was  done,  not  by  the  use  of  iron  or 
copper  wires,  but  by  means  of  straws  and  slender  sticks,  which 
left  in  the  wet,  plastic  clay  their  perfect  impressions.  These  were 
used,  doubtless,  for  the  purpose  of  strengthening  the  handles 
while  in  a  plastic  state. 

The  people  were  driven  from  the  land  by  another  powerful 
race,  as  is  evident  from  the  many  indications  which  exist  on  every 
hand.  The  great  numbers  of  arrowheads  and  warlike  weapons 
in  the  vicinity  of  all  of  the  larger  structures,  the  quantities  of 
shattered  pottery,  which  in  some  measure  resulted  from  the  at- 
tacks of  enemies,  the  appearance  of  the  houses  among  the  almost 
inaccessible  cliffs,  and  the  evident  desire  of  their  builders  to  con- 
ceal them  from  view  by  such  artifices  as  imitating  in  them  the 
texture  and  color  of  the  surrounding  rocks,  —  all  these  facts 
point  to  one  conclusion  :  that  the  people  were  forced  to  migrate 
southwards  by  an  irresistible  enemy. 

To  8ome  extent,  however,  extreme  drought  may  have  been  in- 
strumental in  this  depopulation,  for  there  are  thousands  of  indi- 
cations that  the  country  was  at  one  time  well  watered  both  by 
running  streams  and  springs,  and  by  artificial  acequiae.  The 
entire  country  must  have  undergone  since  its  occupation  a  great 
physical  change,  in  being  transformed  from  a  fertile,  well-watered 
tract  into  a  dreary,  barren  waste,  and  this  alteration  may  have 
commenced  toward  the  latter  part  of  the  existence  of  the  ancient 
empire.  Some  time  must  have  been  required  to  effect  this 
change,  however,  and  the  nation  had  long  disappeared  from  its 
strongholds  when  the  fountain-heads  had  almost  entirely  ceased 
to  flow. 

The   Pueblo  tribes  of  to-day  are  but  scantily  supplied  with 
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wmier.  In  the  yicinity  of  each  town  one  or  two  small,  brackish 
springs  may  exist,  and  these  usually  at  the  foot  of  the  bluff,  so 
tluit  the  Ubor  of  carrying  water  from  the  reservoirs,  several  hun- 
dred feet  below,  to  the  houses  above  occupies  much  time,  while 
the  liquid  is  highly  prized  and  never  wasted.  I  think  this  scar- 
city of  water  originated  the  custom  of  performing  ablutions  in 
water  mixed  with  saliva  and  spirted  from  the  mouth  over  arms 
and  hands,  and  also  that  custom  which  prevails  among  the 
women,  of  using  their  saliva  for  mixing  clay,  both  in  plastering 
the  walls  of  the  houses  and  frequently  in  making  potter's  clay. 

The  Moqui  people  are  dwindling  away  year  by  year.  In  the 
last  twenty  years  they  have  decreasecl  from  six  thousand  to  fifteen 
hundreil,  while  the  Pueblo  and  Zufli  tribes  are  just  as  surely 
dying  out.  In  a  short  time  they  will  have  entirely  disappeared, 
and  their  deserted  towns  will  form  other  groups  among  the  ruins 
which  now  dot  the  desert  of  the  far  Southwest. 


THE    AMERICAN   ANTELOPE. 

BT    8.    W.   WII.LISTON. 

T^HE  great  plains  of  the  West  have  afforded  to  sportsmen  and 
-^  tourists  few  more  attractive  features  tlian  the  American  or 
prong-homed  antelope  (^Antilocapra  Americana^.  While  their 
habitat  embraces  a  large  range  of  country,  extending  from  the 
Missouri  River  nearly  to  the  Pivcific  slope,  the  region  tliat  is  most 
peculiarly  their  home  is  the  vast  untimbered  prairies  of  Kansas, 
Colorado,  and  Nebraska,  where  they  have  so  long  been  associated 
with  the  other  mammals  so  characteristic  of  those  arid  plains,  — 
the  buffalo  and  prairie^log. 

Since  my  early  childhood  their  graceful  forms  and  timid,  star- 
tled movements  have  been  to  me  familiar  sights  upon  the  Kansas 
prairies,  and  for  several  summers  they  have  been  daily,  almost 
hourly,  objects  of  my  admiration. 

Their  peculiar  habits  necessarily  prevent  their  remaining  in 
settled  regions.  Unlike  the  deer  family  that  find  shelter  in 
forests  or  rocky  ravines,  away  from  the  observation  of  their 
enemies,  the  prong-horns  seek  the  most  conspicuous  localities  on 
the  tops  of  hills  and  divides,  or  at  the  heads  of  ravines  and  the 
smaller  water-courses,  where  their  almost  wonderful  vigilance 
readily  warns  them  of  the  approach  of  danger.  The  power  of 
fl|^t  and  the  extreme  wariness  which  these  animals  p<»ssess  fill 
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even  the  experienced  observer  with  fresh  sarprise,  and  the  inex- 
perienced sportsman  with  chagrin.  The  horseman  riding  over 
the  trackless  wilds  of  Western  Kansas  or  Colorado  is  constantly 
observing,  far  away  on  the  horizon,  mere  specks  of  moving  life 
bounding  away  with  more  than  the  fleetness  of  the  greyhound, 
till  in  a  few  moments  they  are  lost  to  his  gaze.  Their  watchful 
attention,  ever  on  the  alert,  will  notice  the  approach  of  an  un- 
usual object  even  before  they  themselves  are  distinguishable  from 
the  surrounding  prairies.  Unlike  the  buffalo,  whose  power  of  sight 
is  comparatively  feeble,  but  which  will  scent  danger  from  a  very 
great  distance,  the  antelopes  depend  almost  exclusively  upon  their 
acute  vision  for  safety.  I  have  frequently  watched  them,  from 
some  sheltered  spot  near  at  hand,  while  they  have  been  quietly 
grazing:  with  almost  every  mouthful  of  food,  cropped  from  the 
short,  crisp,  nutritious  buffalo  grass  that  they  like  so  well,  the 
suspicious  animals  raise  their  heads  erect  and  gaze  about  them. 
This  is  especially  true  of  the  male,  he  being  most  frequently  the 
first  to  apprise  a  herd  of  danger  ;  he  also  possesses  more  of  that 
curiosity  that  so  often  proves  fatal.  These  animals,  however, 
readily  become  accustomed  to  even  the  strangest  objects  if  sta- 
tionary or  permanent.  They  will  often  graze  quietly  within  a 
few  hundred  yards  of  a  railroad  station,  nor  even  show  very  much 
fear  at  passing  trains ;  but  their  timidity  at  the  approach  of  human 
beings  is  rarely  lessened.  Their  instinct  has  taught  them  that 
man  is  their  worst  enemy. 

Their  long  association  with  the  buffalo,  of  which  they  have 
not  the  slightest  fear,  renders  them  indifferent  to  the  presence  of 
domesticated  cattle,  with  which  they  will  mingle  freely,  feeding 
quietly  side  by  side.-  It  is  in  such  eases  that  the  hunter  can 
approach  them  most  easily,  as  they  lose  much  of  their  habitual 
watchfulness  when  in  large  herds,  whether  of  their  own  kind,  or 
of  buffaloes,  or  cattle.  A  friend  —  a  cattle  owner  on  the  plains 
—  gives  an  account  of  a  male  which  became  so  attached  to  a 
herd  of  cattle  that  he  seldom  left  them,  and  for  nearly  three 
months  allowed  himself  to  be  driven  about  with  his  new-found 
companions,  showing  his  instinctive  timidity  only  at  the  ap- 
proach of  a  strange  herder.  He  finally  abandoned  the  herd 
when  driven  to  a  new  pasture  ground. 

Although  so  very  timid  in  the  feral  state,  they  may  be  tamed 
with  the  utmost  facility,  evincing  an  unusual  degree  of  affection 
for  their  master,  or  more  especially  their  mistress.  The  great 
delicacy  of  their  flesh  as  food,  together  with  the  hardiness  the 
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animals  exhibit  in  a  wild  BtHte^  renders  the  question  an  interest- 
ing one,  whether  the  antelope  might  not  be  advantageously 
added  to  the  list  of  domesticated  animals. 

When  quite  young,  or  for  a  few  weeks  or  so  after  birth,  the 
^  kids  **  1  show  a  strange  lack  of  fear,  and,  if  appnniohed  gently 
while  lying  down,  will  allow  themselves  to  be  caught  without 
resisting,  and  after  a  few  plaintive  bleats  and  a  little  caressing 
will  often  follow  their  captor,  nor  permit  themselves  to  be  eluded ! 
The  young,  which  are  dropped  between  the  15th  or  16th  of 
May  and  the  first  week  in  June,  are  almost  invariably  twins. 
For  a  short  time  previous  to  their  birth,  the  doe,  absenting  her- 
self from  her  companions,  seeks  a  somewhat  secluded  spot  near 
the  head  of  a  ravine,  where  her  kids  remain  for  a  few  days,  till 
they  attain  sufficient  strength  of  limb  to  keep  pace  with  the 
adults.  The  kids  are  very  playful,  and  there  are  few  more  pleas- 
ing sights  presented  by  mammals  than  the  gambols  of  these  beau- 
tiful little  creatures  as  they  leap  about  and  push  each  other,  occa- 
sionally making  their  sedate  mother  an  unwilling  party  in  their 
sports.  The  doe  frequently  leaves  them  to  graze  a  mile  or  two 
distant,  and  the  kids  when  tired  of  playing  with  each  other  will 
find  imaginary  playfellows  in  clumps  of  gnuis  or  tall  weeds.  The 
friend  previously  spoken  of  relates  an  incident  that  is  worthy  of 
reproduction  here.  One  day,  leaving  two  quite  young  calves  in  a 
secluded  spot,  and  returning  in  an  hour  or  two,  he  was  amused 
open  nearing  them  to  find  a  doe  complacently  looking  on  while 
her  young  kids,  having  induced  the  calves  to  become  their  will- 
ing playmates,  were  gavly  frolicking  with  their  new  acquaint- 


The  young  very  soon  attain  their  full  stature,  and  by  the  fol- 
lowing December  are  scarcely  distinguishable  from  the  adult.  It 
is  very  rare  that  a  non-pregnant  female  is  shot  in  the  spring, 
and  there  is  but  little  doubt  that  the  antelope  breeds  at  the  end 
of  the  first  year.  The  period  of  gestation  is  apparently  a  little 
more  than  eight  months. 

From  early  spring  till  September  herds  embracing  more  than 
a  dozen  individuals  are  seldom  seen  —  the  males  usually  keeping 
more  or  less  isolated.  They  feed  upon  the  uplands  during  the 
day«  approaching  the  water-con r8(>s  or  standing  iM>ol8  only  later 
in  the  afternoon.  At  night  their  favorite  resorts  are  near  the 
heads  of  ravines  or  other  secluded  spots,  and  they  fnHjuently  lie 
in  the  morning  till  the  sun  is  some  distance  above  the  horizon. 

1  I  att  the  temif,  as  applied  bj  hantert  and  sporumen,  of  "  bock/'  *'doe/'  and 
"  Ud,"  altlMNi(h  aridantlj  incongmona. 
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The  bucks,  and,  in  a  less  degree,  the  does  also,  possess  a  singu- 
lar amount  of  curiosity  strangely  at  variance  with  their  habitual 
timidity.  Any  slowly  moving  or  obscure  object  when  seen  at 
a  short  distance,  for  the  first  time,  will  almost  invariably  com- 
mand their  instant  attention,  rendering  them  undecided  and 
bewildered.  Either  by  moving  from  side  to  side  in  a  quick 
startled  manner,  or  by  standing  perfectly  motionless  with  head 
highly  erect,  at  the  same  time  repeating  their  peculiar  shrill  snort 
or  whistle,  they  exhibit  a  ludicrous  mingling  of  fear  and  inquisi- 
tiveness.  So  long  as  the  object  keeps  in  sight  they  continue  to  . 
approach,  often  to  within  a  few  rods ;  but  the  moment  they  are 
fully  satisfied  of  danger,  or  the  object  disappears,  they  are  off  with 
the  fleetness  of  the  wind,  not  often  stopping  till  one  or  two  miles 
are  between  them  and  the  danger.  The  hun^r  frequently  takes 
advantage  of  this  trait  to  allure  his  game  within  easy  range.  A 
fluttering  cloth,  the  barrel  of  his  rifle,  or  the  hunter's  heels,  as  he 
lies  upon  the  ground,  are  often  sufficient  to  attract  them.  One 
of  my  first  experiences  in  hunting  these  animals  has  ever  since 
afforded  me  amusement.  Starting  a  small  herd  one  evening,  and 
not  knowing  how  useless  the  attempt  would  be  to  follow  them,  I 
set  out  in  pursuit.  On  seeing  them  go  over  the  brow  of  a  neigh- 
boring hill,  I  crept  cautiously  for  several  hundred  yards  till  I 
reached  its  summit.  Then  rising  to  my  feet  I  was  myself  startled 
by  a  shrill  snort  immediately  behind  me,  and  turning  about  per- 
ceived the  animals  gazing  at  me  in  intense  astonishment  but  eight 
or  ten  rods  away.  They  must  have  followed  me  for  nearly  a 
quarter  of  a  mile  as  I  crept  along  in  the  early  dusk. 

When  wounded  and  brought  to  bay  they  rarely  evince  any 
pugnacity, — in  singular  contrast  with  the  mule  deer  (^Oervus 
macrotie)  of  the  same  regions.  I  have  known  a  buck  when  dis- 
abled and  caught  to  stand  bleating  piteously  while  its  throat  was 
cut.  Occasionally,  however,  they  will  turn  and  fight  with  des- 
peration, using  both  their  feet  and  horns. 

In  the  regions  where  they  abound  they  decrease  slowly  by 
reason  of  their  enemies.  They  are  difficult  game  even  to  the 
professional  hunter,  and  certainly  not  many  fall  victims  to  the 
wolves.  Several  times  I  have  watched  the  attempts  of  coyotes 
to  prey  upon  them,  but  never  with  success.  The  wolves  crawl- 
ing through  the  grass  attempt  to  seize  their  victims  by  stealth, 
for,  notwithstanding  Mark  Twain's  very  graphic  description  of  the 
speed  of  the  coyotes,  they  are  hardly  a  match  for  the  antelopes. 
The  warning  snort  of  a  buck  quickly  brings  the  herd  compactly 
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t<^tlier  npon  some  eminence,  when  the  males  'gathered  about 
watch  aliarply  the  movements  of  their  enemy ;  when  closely 
pressed  they  take  refuge  in  flight. 

There  has  been  much  dispute  as  to  whether  the  male  antelope 
habitually  sheds  his  horns.  The  weight  of  evidence  is  strongly 
in  favor  of  it;. but  I  should  hesitate  before  positively  affirming  it 
myself.  At  all  events  the  new  horns  must  attain  their  strength 
and  size  verjf  soon  after  the  disappearance  of  the  former  ones.  A 
female  is  occasionally  shot  having  a  remarkable  development  of 
rudimentary  horns ;  in  one  instance,  a  doe  with  kids  had  horn's 
that  measured  four  inches,  with  the  prongs  proportionately  devel- 
oped. Their  horns  are,  however,  soft  and  pliable,  with  the  rudi- 
mentary horn-core  but  little  if  any  developed. 

In  conclusion,  I  would  call  the  attention  of  naturalists  to  the 
importance  of  securing  legal  protection  for  this,  one  of  the  most 
interesting  of  all  American  mammals,  that  it  may  not  share  the 
fate  that  is  fast  overtaking  the  buffalo.  The  antelope  can  never 
exist  in  even  a  moderately  inhabited  country.  The  vast  unpro- 
ductive region  of  Western  Kansas  and  Eastern  Colorado  will  be 
its  home  so  long  as  this  region  remains  comparatively  unsettled, 
provided  suitable  legislation  can  be  effected  in  its  favor. 


ON  THE   LAWS  OF   DIGITAL   REDUCTION. 

BT   JOHN    A.    RYDER. 

^  T  a  recent  meeting  of  the  Philadelphia  Academy  I  called  at- 
'^^  tention  to  several  facts  bearing  upon  an  explanation  of  dig- 
ital reduction.  It  was  suggested  that  the  fact  of  the  number  of 
toes  being  least  wherever  mechanical  strains^  were  greatest  and 
impacts  most  frequent  and  most  severe  might  be  regarded  as  an 
effect  of  such  increased  intensity  of  strains.  To  make  this  con- 
clusion appear  valid  it  was  only  necessar>'  to  refer  to  the  foot- 
structure  of  the  different  orders  of  the  class  of  mammals. 

It  may  be  observed  that  among  the  primates  tlie  only  creature 
having  any  one  toe  greatly  augmented  in  size  and  strength  is 
man ;  here  it  is  the  great  one,  or  the  first  of  tinatoniista.  Its 
whole  structure,  especially  the  articulation  with  the  carpus,  ciMa 
to  mind  the  condition  of  things  found  to  exist  in  the  groups 
which  have  undergone  the  most  modification  in  the  structure  of 
the  feet,  namely,  the  ungulates  or  hoofed  animals,  kangarotis,  and 
jumping  mice.     The  calibre  of  its  distal  elements  is  greatly  in- 
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creased,  while  the  ento-cuneiform  and  nayicular  are  greatly  flat- 
tened or  modified  in  the  same  way  as  the  magnum  and  unciform 
of  the  manus  and  the  middle  and  ecto-cuneiforms  of  the  pes  are 
in  many  ungulates,  or  as  is  the  cuboid  in  the  kangaroos. 

In  ungulates  the  third  and  fourth  toes  become  functional,  the 
second  and  fifth  either  disappearing  or  else  assuming  the  office  of 
lateral  supports.  In  the  jumping  mice  (^Dipodidcei)  the  second, 
third,  and  fourth  of  the  hind  feet  are  the  functional  ones  ;  in  one 
species  three  toes  are  all  that  remain ;  in  another  with  four  the 
fifth,  a  rudimentary  one,  does  not  reach  the  earth ;  and  in  another 
species  with  five  the  first  and  fifth  toes  are  rudimentary.  In 
these  three  animals,  then,  of  one  family  and  only  generically  sep- 
arable by  the  difference  in  the  number  of  toes,  we  have  It  case  in 
living  animals  resembling  the  "  demonstrative  evidence "  of 
Professor  Huxley  drawn  from  fossil  horses'  toes,  which  so  far  as 
the  necessity  for  time  is  concerned  shows  that  creatures  of  almost 
identically  the  same  habits  and  structure  may  be-  cot;emporaneous, 
yet  differing  widely  in  the  number  and  length  of  the  hind  toes.  It 
indicates,  it  seems  to  us,  that  toe  modification  goes  on  at  greatly 
varying  rates.  In  the  kangaroos  the  fourth  and  fifth  toes  of  the 
hind  foot  are  most  strongly  developed,  while  the  second  and  third 
are  atrophied  and  used  only  to  cleanse  the  fur.  It  may  be  noted 
here,  also,  that  the  toes  of  the  fore  foot  of  the  kangaroo  remain 
entirely  unmodified,  and  much  the  same  as  is  the  case  in  the 
jumping  mice,  for  the  reason  that  the  strains  are  more  equally 
distributed. 

The  Chryeochloris  amongst  moles  offers  an  instance  where  the 
digital  reduction  has  taken  place  in  the  anterior  extremity, 
where  also  the  mechanical  strains  are  most  frequent  and  severe. 
The  same  fact  is  observed  in  Cyclothurue^  a  little  South  Ameri- 
can arboreal  ant-eater,  where  but  two  functional  toes  remain 
upon  the  fore  foot.  In  the  great  ant-bear  (^Myrmeeophaga)^  the 
third  digit  of  the  manus  is  the  strongest,  the  others  evidently  un- 
dergoing reduction,  while  the  former  is  being  constantly  aug- 
mented by  the  strains  to  which  it  is  subjected  in  obtaining  insect 
prey. 

The  sloths  of  both  recent  and  extinct  groups  furnish  an  in- 
stance where  the  number  of  toes  has  been  reduced  from  the  typ- 
ical number  five  to  as  few  as  two  in  one  pair  of  extremities  in  the 
living  Choloepus.  The  digits  also  in  recent  species  are  of  about 
equal  length,  which  cannot  be  said  of  the  extinct  terrestrial  spe- 
cies, where  in  some  cases  (^Mylodon  and  Megalonyx)  considera- 
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bla  inequality  existed.  Tlie  equality  in  existing  species  is  no 
doubt  due  to  the  equality  of  tractile  strains  upon  each  one  of  the 
digits,  owing  to  the  peculiar  mctho<l  of  climbing  and  hanging  to 
the  limbs  of  trees  by  the  great  hook-like  claws. 

The  frequent  reduction  in  Uie  number  of  toes  in  the  foot  be- 
fore it  commences  in  the  hand  is  seen  in  the  carnivorous  groups 
F*lid€B  (cats)  and  Canidce  (dogs),  in  odd-toed  ungulates,  in  the 
swift-foot  terrestrial  Rodentia^  and  universally  amongst  such  an- 
imals as  perform  locomotion  entirely  by  leaping  with  tlie  hind 
feet,  as  the  kangaroos  and  jumping  mice.  Upon  this  point  it 
may  be  observed  that  these  creatures  all  more  or  less  decidedly 
leap,  or  else  pitch  the  body  through  space  in  running,  mainly  by 
means  of  the  hind  limbs.  The  effect  of  this  unequal  distribution 
of  strains  has  shown  itself  in  the  hypertrophy  of  certain  digits 
and  their  consequent  specialization  at  the  expense  of  the  atrophy 
of  the  others.  The  direction  in  which  growth  force  is  manifested 
is  here  determined,  as  it  is  determined  in  all  kinds  of  work  or  ex- 
ercise, by  the  increased  development  of  parts  most  exercised, 
and  shows  that  the  claims  of  a  certain  surgeon,  who  is  said  to 
have  been  able  to  tell  the  occupations  of  tradesmen  by  inspecting 
th^  development  of  the  muscles  upon  the  Ixxly  are  not  without 
foundation.  Two  cases  of  this  kind  have  fallen  under  my  own 
observation,  one  in  the  person  of  a  carpenter  and  another  in  that 
of  a  blacksmith. 

It  may  be  well  to  note  in  this  place  tliat  man,  the  only  primate 
whose  feet  serve  exclusively  for  purposes  of  locomotion,  belongs 
to  the  foregping  class.  The  outer  toes  in  man  are  weaker,  shorter, 
and  less  developed  than  in  any  of  the  higher  apes,  and  what  may 
eventually  be  the  fate  of  these  outer  toes,  if,  as  many  do,  he 
keeps  on  wearing  shoes  that  a  siivage  would  not  wear  for  a  single 
hour,  combined  with  the  structure  now  admirably  conditioning  a 
gradual  reduction,  only  our  descendants  will  be  able  to  deter- 
mine a  thousand  years  hence. 

The  lines  of  bones  through  which  strains  have  been  directed 
are  in  some  way  determined  by  the  uses  which  the  feet  serve  in 
the  life  of  the  animal  and  its  ancestnil  series.  This  is  supi)orted 
by  the  fact  that  where  the  strains  to  be  overcome  are  equally  dis- 
tribated  amongst  all  the  digits  there  is  rarely  any  specializa- 
tion of  toes.  In  aquatic,  marine,  and  arboreal  animals  the  distri- 
bution of  strains  is  comparatively  equal,  and  I  now  call  to  mind 
but  a  Tery  few  exceptions  to  this  rule,  which  is  but  slightly  af. 
facted  by  even  these.  One  case  is  the  Cj^clothuruMj  where,  liow- 
Sfar«  IIm  hind  foot  and  tail  are  modified  into  grasping  organs, 
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leaving  the  great  pair  of  claws  in  front  for  the  purpose  of  tearing 
up  the  bark  and  getting  into  crevices  in  searching  for  insects. 
The  DendrolaguB  or  tree  kangaroo  is  another  instance,  but  here 
the  descent  from  the  terrestrial  kangaroos  is  too  obvious  to  re- 
quire discussion.  In  studying  the  fossil  kangaroos  Professor 
Owen  noticed  that  the  fur-claws  were  not  as  rudimentary  as  in 
the  living  species,  showing  that  at  one  time  there  was  a  more  uni- 
form distribution  of  strains  tlian  now. 

Among  fossorial  animals  it  is  usual  to  find  the  claws  and  toes 
well  developed  upon  the  fore  limbs ;  this  is  so  in  the  moles,  ar- 
madillos, recent  and  fossil,  and  in  the  Qeomyidoe^  or  gophers,  where 
the  distribution  of  strains  is  very  unequal  in  respect  to  the  fore  and 
hind  pairs  of  limbs.  So,  too,  in  the  group  in  which  man  has  been 
included,  where  the  strains  are  greatest  upon  the  hind  pair,  as  in 
animals  that  run  rapidly  or  are  capable  of  making  great  leaps, 
like  dogs,  cats,  rabbits,  tapirs,  cavies,  or  guinea  pigs. 

It  seems  to  us  the  most  convincing  proof  of  the  doctrine  of  de- 
scent to  find  man  an  instance  of  the  same  kind  of  specialization 
determined  by  the  manner  of  the  distribution  of  strains  as  is  so 
often  found  among  the  lower  groups,  such  as  the  horses,  sloths, 
jumping  mice,  and  even-toed  ungulates.  We  would  not  put  him 
in  respect  to  foot-structure  among  the  true  plantigrades,  for  un- 
like them  the  elements  of  the  digits  are  not  uniformly  of  the 
same  strength  and  calibre.  He  might  be  somewhat  clumsily 
called  an  inequidigitate  plantigrade. 

Now  as  to  the  osteological  side  of  the  question :  in  man  the 
bones  through  which  the  line  of  greatest  mechanical  strain  passes 
are  the  first  digit,  ento-cuneiform,  navicular,  calcaneum,  and  as- 
tragalus. In  the  horse  this  line  passes  through  the  third  digit, 
external  cuneiform,  navicular,  astragalus,  and  calcaneum  in  the 
hind  foot ;  through  the  third  digit,  magnum,  scaphoid,  and  lunar 
in  the  fore  foot.  In  the  kangaroo  through  the  fifth,  but  mainly 
through  the  fourth  digit,  the  cuboid,  calcaneum,  and  astragalus 
in  the  hind  foot.  It  will  be  noticed  also  that  in  the  highest  mem- 
ber of  the  highest  group  it  is  the  first  digit  that  is  specialized  ; 
in  the  intermediate  groups  that  the  intermediate  digits  are  spe- 
cialized ;  that  next  to  the  very  lowest  group  it  is  the  fourth  digit ; 
and,  further,  that  there  are  corresponding  chains  of  specialized 
bones  which  receive  and  distribute  the  strains.^ 

^  It  may  be  aa  well  to  note  that  birds  belong  in  the  category  of  tjpcs  which  have 
undergone  digital  reduction.  The  ostrich  for  obvious  reasons  is  the  extreme. 
Among  reptiles,  turtles  and  dinosaurs  may  be  included,  both  of  which  stand  near  the 
birds  in  the  system. 
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Tlie  following  aummary  and  conclusions  are  offered  :  — 

I.  That  the  mechanical  force  used  in  locomotion  during  the 
struggle  for  existence  has  determined  the  digits  which  are  now 
p«*rforming  the  pedal  function  in  such  groups  as  have  undergone 
digital  reduction. 

IL  That  where  the  distribution  of  mechanicsd  strains  has  l)een 
alike  upon  all  the  digits  of  the  manus  or  pes,  or  both,  they  have 
remained  in  a  state  of  approximate  uniformity  of  develo}>- 
ment. 

III.  It  is  held  that  these  views  are  Lamarkian  and  not  Dar- 
winian«  that  is,  that  they  more  especially  take  cognizance  of  me- 
chanical forces  as  routatiitg  factors  in  evolution,  in  acconhince 
with  the  doctrine  of  the  correlation  of  forces. 


OX  THE   DISTRIBUTION  OF   FRESH-WATER    FISHES. 

BY    DAVID    8.  JORDAN. 

n|^HE  writer  has  been  engaged  during  the  two  past  summers 
-*-  (1876-1877)  in  collecting  fishes  in  the  up{)er  waters  of 
the  different  river  basins  in  the  Southern  States,  with  a  view  to 
ascertaining  the  fish  fauna  of  each  and  to  throw  as  much  light  as 
possible  on  the  laws  which  goveni  the  distribution  of  the  sptH;ies. 
In  1868  and  1869,  Professor  Cope  made  very  thorough  explora- 
tions'of  the  up}>er  waters  of  the  Cumberland,  Tennessee, 
Kanawha,  James,  Roanoke,  Neuse,  Great  Pedee,  and  Santee.  In 
order  to  supplement  Professor  Cope's  work,  the  writer,  with  his 
ichthyological  assistants.  Prof.  A.  W.  Hrayton  and  Mr.  C.  II. 
Gilbert,  began  with  the  Santee,  and  proceeded  westward  across 
the  different  river  basins,  including  the  Santee,  Savannah,  Oconee, 
Ocmalgee,  Chattalioochee,  Alabama,  Tennessee,  Cumberland,  and 
Ohio.  These  rivers,  as  well  as  those  examined  by  Professor 
Cope,  have  their  rise  in  the  Alleghany  Mountains,  from  which 
they  flow  in  different  directions  and  under  the  most  widely  varied 
phyaieal  conditions,  thus  affording  the  most  favorable  op]>or- 
tonity  for  the  study  of  the  effect  of  these  conditions  on  the  dis- 
tribation  of  fishes. 

Some  forty-three  species  new  to  science  were  obtained  by  us 
in  these  Southern  rivers,  among  them  several  singular  and  interest- 
ing forois,  but  of  these  I  do  not  purpose  to  speak  at  present.  I 
■hall  confine  myself  to  the  statement  of  a  number  of  proposi- 
tiMM  — -  apparently   truths  —  in  regard  to   the  distribution  of 
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■.  /  *     f-  -.T-  •  f  "•^^*  Ikiird)  -V.  higuttatuH  probably 

r  "•■:  :-  iL  r-i:^-;  .-az.La  to  the  Great  Salt  Lake, 

.•r-    >:  ::i-  «.-::i-.  ^--ri«.*-  jr.  ii\\cropogon^  N,  monaclius^ 

..  "  .'i-i  w*':  •=;..:_  ij  fi^r  as  is  known,  confined 


1-    ; 


i:    -:*   T.--r    .^^-.1  ii-  ii.-.«:  t"::-n'iant  species  (of  small 

t-.i-.-     ..:-.    -i? —  ■  :..  --    :-:  ^.-u:  :..  ii,  or  some  of  tliem  ;  or 

'. .  -    -     *.--    •   vtt    .l.^ri-ii'ir.i  n.     li.  illustration  of  this  we 

.    -        --:-    -jr.u.ihri'  •:   '  y^»"r,it/t-i9. 4  "  r-j^rrhonuhii  and  Xo- 

•       —)/.•;/<    ii     lie  .ti;in;ima:    jf  '•  P}iA\j':Hi*'*  ti^^ry*- 

■•  *      'n/rr.iruti  \n  "iie  (Jliacrah-ioiLre ;  of  *' J^ho- 

"•*    .i.i  ..'■■*-/??/'/'////:<  .l//«»*r7Vvi/iMj#  :r.  :b'=r  Oomul^ee. 

-.  .  .  r-v-r.    litrfi*    ire  many  exceptions  iL.d  moditica- 

1  -      -     ^-j-rci.     le  :  artiier  ^outh  any  river  hs-wln   lies,  the 

—  -  .jt    •^••'.iLuir  "»'j  it  and  the  greater  the  'il5-rence  be- 

— :l^  ..^a     aac  ■•£  rhe  neighboring  str^raT!-?.     In  ilhis- 

.:^-    :.^    .im*renei*s  ♦existing  between  th*r  f.Lim^Tr  of  the 

-J.      LaL:Aiiunciu*e  may  be  compared  wirli   :Ii»:»se  be- 

-— L :.-.»; :r:ii;i.:ma  and  tlie  Delaware.     Twelve  ir»^nera  are 

. —   -L        zz:  11  -o  ~he  Ahibama  and  Chattahoo«?hefr;,  twentv- 

.   -         ._-  "  :.r.i  leiiauna  anil  Delaware.  In  the  Southern  str«:-anis, 

--    .    ■■'  Lotion  ii  .specific  forms  seems  to  have  prrvgressed 

"""'-    *•' -1 -:•    c  the  witlest  distribution  often  have  breaks  in 


ii-T*  "v.i^ii   "annot  be  accounted  for  bv  anv  facts  now  in 

-?-  -*L'  ::.     Luxilus  r,ornutu9^  —  the  common  shiner  or  red-fin 

-  •    Z-:^':'Jid.  —  so  abundant  in  all  the  rivers  of  the  North  and 

"     -,      ►-*:•■:    ccur.  30  far  as  is  known,  in  any  of  the  rivers  be- 

-r— ■     :•*  _^»riise  Jintl  the  Alabama,  in  both  of  which  streams  it  is 

-.—    ■:::'t:»r';us.     Various  other  species  range  over  several  river 

^::>  :j'.i  ■  iieu  »'ease  abruptly.     Amuirun  brunneus  is  the  most 

-.:'.. liic      *HL-daii  in  the  rivers  from  the  Santee  to  the  Chatta- 

..:•.-.   viiile  in  the  next  river  westward — the  Alabama — it 

.    ;i,-v::t!ivn. 

;'".  ^l;Lny  species  of  wide  distribution  which  are  absent  in 
.*mi;i  'Ovams  are  there  represented  by  certain  other  related 
4i9,^<s»>  «iiich  may  be  regarded  as  modified  descendants.  Thus,  in 
^-.^am  Aclantio  streams,  Chmiohryttus  gulosus  is  represented 
(  jjuHvonittiu  viridis^  Notemigonus  chry%oleucu8  by  Notemigo- 
nfc.  jH^ricanui^  etc.     In  the  Southwest,  jEupomotin  aureus  is 
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represented  by  Eupomotis  palliduM.  In  the  West,  Xoturui  ffyri- 
nuM  by  XoturuM  «ia/u,  Xoturus  in$!ffni9  by  Noturuu  exilin^  Umbra 
pj$ffm^a  by  Umbra  limu 

XV.  Other  species  under  similar  circumstances  have  no  such 
^  representatives.*'  The  case  of  LuxiluM  cornutuM  will  again 
illustrate. 

XVI.  Certain  species  have  been  known  to  extend  their  geo- 
graphical range  since  the  opening  of  tlie  canals.  Such  are  more 
especially  migratory  species  of  probably  marine  origin,  as,  for 
example,  Dory$oma  heterura^  Pomolobut  chry»oehhri9^  and  An* 
guilla  VHlgari$^  now  abundant  in  Lake  Erie  and  Lake  Michigan, 
but  formerly  unknown  there.  The  range  of  certain  Percidm 
and  Centrarchidce  has  been  extended  by  the  same  means. 

XVII.  Rivers  flowing  parallel  into  the  wime  larger  stream 
have  more  in  common  than  rivers  having  their  mouths  nearer  to- 
gether but  flowing  from  opposite  directions.  The  Wabsish  and 
Miami  have  more  in  common  than  either  has  with  the  Kentucky. 

XVIII.  The  characteristically  American  forms  of  fishes  are, 
generally  s|)eaking,  rare  or  absent  in  the  waters  of  New  England 
and  of  the  Pacific  slope.  This  fact  has  been  apprehended  by 
Professor  Agassiz,  who  called  New  England  ^^  a  zo<)logical 
island.*' 

About  one  hundred  and  five  genera  of  fresh-water  fishes  inhabit 
the  waters  of  the  United  States,  east  of  the  Mississippi  River. 
Of  these,  the  following  seventy-seven  do  not  occur  in  New  Eng- 
land (exclusive  of  Lake  Champkin  and  tributaries  of  the  St. 
Lawrence) :  — 


Potamocottus, 

CoUopsis, 

Triglopiif, 

AmmocrypU, 

Pleorolepis, 

Percina, 

Alvordius, 


HadropCeras, 


Bbeocrypta, 
Ukweoura    (Jor. 

M8S.), 
Diplenaniy 
Nsaostoma* 


Stizottethium, 

Micropterut, 

Ambloplites, 

Acantharchiu, 

Chseuobryttut, 

Apomotis, 

Xenotit, 

Xystroplitefl, 

Metogoiiittius, 

Hemioplites, 

Copelandia, 

CeDtrarchos, 

Pomoxys* 

Haploidoootos, 

Af^ododemsy 


Typhlichthys, 
Chologatter, 
Attyauax, 
Percopsis, 
Thy  mall  ut, 
Ilyodoii, 
Campostoma, 
IlybognathuA, 
Pimephalet, 
Ilyborhynchut, 
llyhopsis, 
Lythnimt, 
Cyprinella, 
Erogalia  (Jor. 
MSS.), 


Gila, 

Nocomig, 

Ericymba, 

ExogloftKum, 

Lagochila, 

Placoplmrynx, 

Myxostoma, 

Cycleptua, 

Carpiodes, 

IrhthTobus, 

Bubslichthyt, 

IchthflBlunis, 

Pelodichthys, 

Noturui, 

Amia, 


1877.]  JteeetU  Literature.  618 

fiiiii«  to  the  Ohio  and  Potomac,  Z.  ardene  to  the  Cumberland, 
Roanoke,  and  James. 

XXV.  Certain  species  have  a  peculiar  northern  and  eastern 
range,  occurring  in  the  Upper  Mississippi,  in  the  heiul  waters, of 
the  Illinois,  Wabash,  and  Scioto,  thence  through  the  Great  Lakes 
and  New  England,  thence  to  South  Carolina  on  the  eastern  slope 
of  the  Alh'ghanies.  Such  are  Perca  Americana^  Eupomotie  au- 
reue^  and  Amiurus  catu$. 

XXVI.  Certain  species  have  a  peculiar  northern  and  western 
range,  occurring  in  tlie  Middle  States  and  in  the  Great  Lakes 
and  usually  southward  in  the  east  to  some  point  in  Virginia  or 
North  Carolina,  ceasing  in  the  same  latitude  on  both  sides  of  the 
Alleghanies,  but  extending  southwestward  through  the  Missis* 
■ippi  Valley  to  the  Gulf.  Among  these  may  be  mentioned 
Luxilm  comutue^  Notemigonue  chry^oleuctie^  AmhlopliteM  rupe$' 
tri9^  Apomotie  eyanellue.  The  last-named  species,  however, 
scarcely  extends  east  of  the  AUeghanies. 

XXVII.  Certain  species  have  a  wide  range  north  and  south, 
either  east  or  west  of  the  AUeghanies,  which  do  not  cross  that 
chsiin.  Of  these  may  be  mentioned  LepiopomuM  auritus^  JEnnea* 
canthuM  ohe$u$y  Aphododerus  SayanuSy  JEeox  retieulatuiy  etc.,  on 
the  east,  and  Haploidonotue  grunnienSy  Hyodon  tergieuUy  Noturue 
miuruf^  NoturuB  ${ali$^  etc.,  on  the  west. 

XXVIII.  The  distribution  of  fresh-water  fishes  is  dependent 
on  (a)  fresh- water  communication  ;  on  (i)  cliaracter  of  stream, 
that  is,  of  water,  as  to  purity,  depth,  rapidity,  vegetable  growth, 
etc  ;  on  (c)  the  character  of  the  river  bed,  as  to  size,  condition, 
id  bottom,  etc  ;  on  (d)  climate,  as  determined  by  latitude  and 
by  elevation  above  the  sea ;  and  finally  on  (^)  \^rious  unknown 
factors  arising  from  the  nature  or  the  past  history  of  the  species 
in  question,  or  from  the  geological  history  of  the  rivers. 


RECENT  LITERATURE. 

American  Insectivorous  Mammals.  —  Dr.  Coues  has  recently 
poblbhed  a  prelimiiiary  paper  on  the  American  Insectivora,^  in  which 
sre  described  three  new  subgenera  and  five  new  species  of  Soricida. 

>  Pnaerwery  NcU»  on  American  InMectivcrouM  Mammals,  viik  I}f*cnfiti<m§  of  New 
Sptdtt,  Bj  Eluott  Coues.  Capuin  and  Atti^UDt  Surjrcon  United  Sutei  Army, 
SeofUfy  ftad  Naturmlist  of  the  Snnrej.  Bolletin  U.  S.  Geologj  and  Geographical 
Bimf,  vol.  iiL  No.  3,  pp.  691,  653.  Dc^rtment  of  the  Interior :  Washington.    Maj 


I.I  I  Recent  Literature.  [Octol)er, 

II...  »..  A*  «nl.i;riiri!i  iiTv  i^nriciscus  (subgeoas  of  Blarind)^  3Iicrosorer  And 

V  ./i..*  f '  '    UmIil;*  nil'*  of  Snrex),     Four  of  ihe  new  species  belong  to  the 

j«.  Mii:  s  ■"  f  tiii«l  ill*'  other  10  Bi'inno.     TiU  paper  forms  the  first  gen- 

,...il  nnti'  •  nf  th«'  pMicrs  aud  s>ec:e^  ^.f  il'.-e  Au.ericftn  moles  and  shrews 

lint  ln-1  iiiiH-.-irtMl  Muoo  lU-*  ru:.".'.2fc.:3:-  :'  Pr'.fe%*^or  Baird's  well-known 

w-.ik  •■II  •*•»»  MiiiiimsiU  of  N:r-JL  AnjrrL'jt  11  i?Ki7  —  twenty  years  ago. 

M'1.  li  iiiM'oiirtl  ha*  ic  ^l-r  =..t!L:.i.n*t  Lirrti-Jikied.  wLicL  shows  that  the 

„.|.,i'Mivr  nf^iMvio*  :l".ri  ui.a.  -  ti    •r*r-/->r  lo  be  ikT^e.y  reduced,"  while 

..'Jii-m  nin<t  l»o  i-'Li'L  :»iii-'.    i  rj.:*r-al  since  collected:  but  all  the  ge- 

»••»! ;.'  :ind  'i;i':>j-  :ir-i'  dr-s::!.^!*  •::*  p-:«;i:«»J  out  by  Profess-jr  B:iinl  "*  are 

i^.nilrm^M."     ii  ">■■-   kTTfrrljiis  to  Dr.  Coues,   Professor  Baird  again 

r»Mu-w^v;  :::f  i;;:-it-^  -  ajuking  new  and  important  determinations,  which, 

h.»wo\i-    li^v-    i.-'?"?r  been  published."    Many  of  these  are  inedited 

I:  ihTv-.  -  j^  ixtsA,"  wiiich  are  "  to  be  considered  as  preliminary  to  a 

r*.  .Qojr^ij-  ='  ^v  Anwnean  libieedTora,  now  in  preparation,"  Dr.  Coues 

Ti  o.^ri.-^r:    i^c:  i*euera  ut  moles  ( Talpida)^  namely  Scalops^  ScapantiSf 

'.  'u:t  ■  '...ML    TromcHiu ;  the  last  common  to  Western  North  America 

ax...    ill,.  ^    giifTF  stnciir  American.     These  are  eacli  represented  by 

u  ^-.: .      -T-i^    dzcenz  Srapanus,  which  has  two,  the  one  (S.  Breweri) 

e.-^i-  .      ;:-    zns"     1.  TtHc%aendi)  western.     The  Scalopg  argentatus  of 

.\  : .         jz:    -yuimm    aad  also  of  Baird)  is  considered  as  merely  a 

•'-..  -  — -i.:::^   2=:    r  Sit-  cfTcmon  eastern  S.  aquaticus. 

*-r-^T  >*^  aia#  ,  LO  formal  list  of  species  is  given,  but  the 
1^  ■  ^j.  ::^«Er-:-T.  rt  liscossed  and  characterized  in  detail,  and  their 
I.  -,—  ^-  .  .2-  i-l-^  =.*i:c3ted.  The  genera  and  subgenera  recog- 
r;.    .   •   .       ^'.-m^     "_   Sfioorex ;  2.  tSor^x,  embracing  subgenera,  {a) 

ff^    Z-ird.  MSS.)  (c)  Notiosorex  (Bairtl,  MSS.) :  3. 


.T-^.  •  ii/raeis;::    ae  K":»genera  (a)  Blarina^  {h)  Soriciscus  (Coues). 

•  X--  *«w  -    "^-^  --^^Lne  icmrs  in  the  higher  latitudes,  where  it  is  mainly 

^bMHAMiu     ■  ijifr  -vasK^^ra  ^Sor^x  and  Microsorex,  the  latter  having 

«.  .    iMiwr  :taiieft3i22ttX.  »  extend  to  the  region  of  the  Yukon  River. 

ti.^i  m"aul  .3»9Di!de3  are  few,  but  the  individuals  are  numerous, 

>«  -  •  jpttsMut:    X  Mm.:  of  number  with  the  arvicolas  and  lemmings. 

^.  ^  .T«m  <>*wic?ia30  siroughout  the  whole  of  the  United  States,  and  is 

-  — M—      nasr  iwiuhward,  in  Mexico  and  Centnil  American,  by 

r  ^      -•>  T'UKssfaat  Sotiosorex.     Near  tiie  northern  boundary  of  the 

..-  ^  -ym^-  TT  -vMSitt  of  shrcws  greatly  increase  in  number  ;  where 

^  .^  ^gm^v/mL  Ob  ^nera  Neosorex  and  Blarintu  the  latter  beini;  the 

.loierican  genus  of  the  family.     Neosorex  occupies  a 

.9><tHtftt»  -?f  the  continent,  from  Nova  Scotia  and  New  £ng- 

mtL  W'lshington   Territory,  and  extends  southward  in 

V  New  iMexico.     Blarina  extends  far  southward, 

t  Mexico  and  Central  America  by  only  the  subgenus 

Bit  yet  been  met  with  west  of  the  Rocky  Mount- 
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ftitUL  The  shrews  are  represented  hy  the  greatest  namber  of  species  in 
the  United  States  ;  none  occur  in  South  America,  where  also  the  moles 
ar«  apparently  absenL 

The  new  s|>ecies  described  are  (1.)  Sorex pacifietu  (Baird,  MSS.  ined.), 
from  Fort  ITmpf|aa,  Oregon ;  (2)  Sorex  spha^tcola,  from  Fort  Liard 
(or  Ticiiiitj)  H.  B.  T ;  (8)  Sorex  (Noiioiorex)  Craw/ordi  (Baird,  MSS. 
ined.), from  near  Fort  Bliss,  New  Mexico;  (4)  Sorex  {No(ioiorex)eroti$^ 
from  Mazatlan,  Mexico;  (!i)  Carina  (Soriciscui)  Mexieana  (Baird, 
MSS.  ine<1.),  from  Xalapa,  Mexico. 

Recext  Ormithological  Papers.  —  Among  the  manj  faunal  lists 
of  birds  that  have  appeared  so  frcqaently  during  the  last  few  years, 
none  exceed  in  interest  Mr.  E.  W.  Nelson's  recentlj  published  catalogue 
of  the  Birds  of  Northeastern  Illinois.^  The  locality,  owing  to  certain 
topographic  1  peculiarities,  is  of  a  somewhat  exceptional  character.  Its 
position,  midway  between  the  woo<led  region  of  the  East  and  the  tree- 
less plains  of  the  West,  with  the  Great  Lakes  in  close  proximity,  and 
warm  river-bottoms  extending  up  from  the  South,  renders  it,  as  Dr. 
Hoy  lon^  since  termed  the  contiguous  portions  of  Wisconsin,  a  kind  of 
**  fuur  comers,''  where  the  bird  faunas  of  four  regions  to  some  degree 
iDterblend.  In  summer  some  twenty  species,  characteristic  of  more 
•oatheni  latitudes,  find  here  their  northern  limit  of  distribution,  extend- 
ing coosiderably  further  north  here  than  on  the  Atlantic  coast  or  in  the 
intervening  region.  A  dozen  other  species  whose  proper  homes  have 
been  considered  to  be  the  region  west  of  the  Mississippi  River  or  the 
great  plains,  still  further  west,  have  alHo  l)een  detected  as  casual  visit- 
ants. Lake  Blichigan,  with  the  chain  of  Great  Lakes  to  the  eastward, 
affords  conditions  favorable  to  the  development  of  a  decidedly  maritime 
element  in  the  fauna,  through  the  occasional  presence  in  or  about  its 
waters  of  most  of  the  so-called  sea-ducks  and  gulls,  as  the  three  species 
of  scoter  (  (Edemia)^  two  species  of  eider  (Somateria),  the  harlequin  and 
the  oldwife  ducks,  and  the  skua,  glaucus,  white-winged,  black-backed,  and 
kittiwake  gulls ;  and,  among  shore-birds,  such  species  as  the  sanderling, 
the  piping  plover,  and  several  sandpipers  usually  regarded  as  maritime. 
More  unexpected,  perhaps,  than  any  of  these  is  the  sharp-tailed  finch 
{Ammodromtu  caudacutus)^  known  previously  only  as  an  inhabitant  of 
the  salt-marshes  of  the  Atlantic  coast.  In  the  marshes  of  Northeastern 
Illinois,  however,  it  takes  on  a  slightly  different  phase  of  coloration,  and 
has  become  otherwise  so  far  modified  as  to  be  recogniza'ble  as  a  distinct 
race  (var.  NeUoni)^  which  has  been  honored  with  the  name  of  its  dis- 
coverer. 

Mr.  Nelson  has  recorded  three  hundred  and  sixteen  species,  with 
■ereral  additional  varieties,  us  found  within  the  limited  area  of  scarcely 
more  than  two  counties  (Cook  and  Lake),  a  considerably  larger  num- 

>  BirdM  ^ SortMmuUm  lUimois.    By  E.  W.  Nelsost.    Bulletin  of  the  Eswx  Insti- 
voL  vUi.,  pp.  90-155,  April,  1877. 
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..  I...    1..-.  I    •v.^^*.-:-/  rrm   U17   :rlii*r  j;iall:y  of  eqaal  extent  in 
:..  .   '^i-ii.^^      V^^:-    uiv    -sarin  iiiinnt*r  mo^i  :i.*=  thoroughness 
i.i.    M.    \::v-,.    :ia    'rfr:  .Tii^Ti    lib  virc -^UH  il'.o^but  ixnper- 
.1     ;...i....:.^     :ir     vuiu-    r    ^1     iui*r.    t'jii*:i    'mmii:!*!!  ZfA  oalv  the 

.        ■•<  ».n;  ,.L.;;.    Lit-    1111:«:     Z    Z^JTJUnU    IKSfllUX.    UliI  T^Liilve  abun- 

I *:..      ^!i-..':t     ui.   j:ir?-  iiii    uitiTt  inijitmiii    uuii:;^.^*  to  the 

\' •«.i-.ti  r*:ii:"Ti     :n.t:--^.i-»vT.  -^ts-:!*?*.  iiF'.v udiii^    u':-::*;-"**  of  the 

■  .1..     .     •■■  ■■  r..   -'".'^    L-:    HS/n  iricrriiel-  iijd  ijj*  ii^jw   loi  effgs  of 

.1'... .     ill      1!::"      ••— j.L^     :ut)i:fc     Partlculariv  Doit^wiJ-:i7  j*  tbe  ilis- 

L:  .  ii«  .oi.rz--  n  IljLois,  of  several  &f»eciefr  ir*"'»  »ii'.T  gup- 

1'.-...  iM       .r     .    inci   iU£ti«r  latitudes,  one  of    ui«5Ht    ■.•eii-g  the 

t  Ki— ^r.     .TcJt'^  neCmoletictts).     AmoDg  iht  {tu"*!.*.:!  :bii>gs 

: .    .-v  ;    :      1  :  afiTz     c    Hit  ,  ja-bird  or  night  heron  o?/  ri#f  r^^nd  in 

:       ^^1:11::      oi^nes.   ifi-   les;:*  being  placed  in  deuM*  'jiiimiit  :f  wild 

r.  i       aer  :    i-msfca  "i-awly  and  concisely,  and  nowuti-*  :r.r.:ains 

^  .    . :  .-  'jiicsL^na  ir  l£r.  Nelson's  above-noticed  paper  oi  tI-?  Birds 

'    r.i-cni  . .  Iiiu.-:s,  ii*  has  given  us  further  informatioL  r**-7»rctixig 

.    -  •uiieni  ZULaois.*     This  paper  contains  uoies  ol  coe  bun- 

r:r-:.iretr   fCaecies,  based  on  observations  mad«r  mi  several 

li-'u.       jxLi^b*?.  .-!nur:k:ing  the  vicinity  of  Mount  Carnael.  Fcx  Prairie 

..au-i  .   ouLr.  jjiaa  in  Union  CJounty,  and  the  viciniiT  of  Ciiro, 

.   ._3  ^  iLu  jiamation  relating  to  the  distribution  of  the  frnzcmer 

. .-     'u,'.*jii  :r»fated,  and  here  and  there  interestiijg  bit-grapLical 

..    -:!xiii:i   mptsrt'ectly  known  species. 

■  '-  .iiii  t  .jun*  southern  locality  we  have  an  important  parser  by 

.:.  .1.  l[v.'Cauley  ^  on  the  ornithology  of  that  portion  of  Texas 

•  urxx    )i  the  lied  River.     This  paper,  containing  notices  of 

.-=  .iuuur*rd  species,  is  particularly  welcome  as  throwing  much 

'fiL    >,  :-H;pon  hitherto  ornithologically  little   known.     Although 

•  ^    ..    ;:e  ••uservations  of  a  few  months  in  summer,  it  comprises  much 

.j.^.r:  .iiutter,  relating  especially  to  the  distribution  and  habits  of  the 

...<!'  ^ctl  'vith.     Here,  as  generally  on  the  treeless  plains  of  the  inte- 

•¥  '•M«n:ie!9  of  birds  are  found  except  in  the  vicinity  of  the  timber- 

..    r^  <%rtfsim:»,  where  bird-life  is  generally  abundant.     The  region  re- 

•*  -.ijuii  embraces  a  portion  of  the  so-called  Staked  Plain  or  Llano 

.'  ..uvt;  received  also  a  Catalogue  of  the  Birds  of  the  Vicinity  of  Cin- 

t>    tffun  Birds  oliserved  in  Southern  Illinois  behtyfn  July  \7  and  Stpt^tufter  A, 
jy  K.  W.  Nelson.    Bulletin  of  the  £:«scx  Institute,  vul.  ix.,  pp.  32-65,  June, 

•j  c*  y/i  the  Ornithitlogi/  of  the  Heffion  about  the  Sourcf.  of  the  Rfd  Rirtr  of  Trxni, 

^  'u      )si:rvaiions  made  during  the  Exploration  conducted  by  Lieut.  Y^,  II.  KufTncr, 

■-*  -i.   Kn^inecrs,  f.  S.  A.     By  C.  A.  H.  McCauley,  Lieut.  Thinl  L'.  S.  Art. 

.  -^Mi^u  l>y  Dk.  Elliott  Coues,  U.  S.  A.    Bulletin  of  the  Uaitcd  States  Gcolog- 

:.  uiu  vj«:ut;raphical  Survey,  vol.  iii.,  pp.  G55-695,  May  15,  1877. 
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cmnatif  Ohio,'  by  Mr.  Frank  W.  Laiigdoo.  This  carefully  pre|>ared  list 
Dambert  two  huudred  and  seveutj-uine  species,  nearly  all  of  which  are 
known  to  have  been  taken  at  the  locality  indicated.  The  few  included 
on  the  baab  of  their  general  known  range  are  significantly  distinguitihe<l 
ma  being  thus  included,  and  embrace  only  such  species  as  are  quite  likely 
to  be  met  with  at  the  locality  in  question. 

A  paper  on  The  Summer  Birds  of  the  Adirondacks,'  by  Rooseveldt 
nnd  Mioot,  forming  a  list  of  ninety-seven  8|)ccies,  with  short  notes  re- 
•pectiug  their  relative  abundance,  gives  us  our  first  formal  list  of  the 
fairda  of  this  interesting  region. 

Among  other  recent  papers  relating  to  American  ornithology  may  be 
mentioned  a  paper  by  Mr.  Robert  Kidgway,  on  The  Birds  of  Guadalupe 
Island,  discussed  with  reference  to  the  present  Genesis  of  S|)ecies.' 
This  paper  deals  especially,  as  its  title  indicates,  with  the  origin  of  the 
few  insolar  forms  which  make  up  the  avian  fauna  of  this  small  island, 
and  discusites  the  relationship  of  these  forms  to  the  birds  of  the  adja- 
cent main-land.  The  species  thus  far  well  known  from  this  island,  sit- 
nated  about  two  hundred  and  twenty  miles  southwest  from  San  Dit^go, 
anmber  only  eight,  and  their  affinities  are  almost  entirely,  as  would 
be  expected,  with  those  of  Western  North  America.  Yet  they  are  so 
hr  differentiated  from  tliem  that  they  are  recoj^nized  by  Mr.  Kidgway 
ti  specifically  distinct.  They  all  differ  somewhat  similarly  from  their 
nearest  main-land  allies  in  three  principal  features,  namely,  in  ( 1 )  ^  in- 
creased size  of  the  bill  and  feet,  (2)  shorter  wings  and  uil,  and  (3) 
darker  colors.**  These  facts  point  emphatically  to  the  directly  modify- 
ing iuflnence  of  the  peculiar  conditions  of  environment  to  which  they  are 
•nbjected,  and,  taken  with  other  now  well-known  factm  lead  to  the  con  • 
dnsion  that  tli^  present  difl*erentiution  of  S|>ecies  and  8ulM|)eciert  is  mainly 
the  result  of  the  immediate  action  of  climatic  and  other  surrounding 
oonditions. 

In  a  paper  entitled  Corrections  of  Nomenclature  in  the  Genus  Siurus,^ 
Dr.  Coues,  ailer  a  few  preliminary  remarks  re8pecting  the  general  sub- 
jed  of  nomenclature,  shows  clearly  the  necessity  for  a  change  of  name  in 
two  of  our  three  species  of  wagtail  thrushes,  and  gives  an  exhaustive 
table  of  synonymy  for  each  s|>ecies. 

NoRTU  Amekican  Fuu-Hkarixo  Animals.  —  In  the  August  num- 
ber of  the  Nati'ralist  (Vol.  ix.,  p.  t'iOo)  was  printeil  a  circular,  pre- 
pared by  Dr.  Elliott  Cones,  U.  S.  A.,  and  issue<l  fri>ni  the  Surgt^on-Gen- 
eral*s  office,  in  relation  to  a  work  in  preparation,  to  be  entiile<l  lliKtory  of 

1  A  Caialoyue  of  the  Birds  of  the  Vi'dnity  of  CincimNati,  with  Xotn.  Bv  Fkaxk 
W.  Laxodo!c.    8vo,  pp.  18.    8«l^iD,  Mmiw.,  NaiunUiat'ii  A};i*ncy.     1k77. 

*  The  ifummter  Birdgqfthe  AdirondarkM  in  Franllin  County,  Arir  Yoric.  By  TuLO- 
noaa  RoosavcLDT,  Ja.,  and  II.  I>.  Mijcot.    8vo,  pp.  4. 

'  BuUvtin  of  ibe  Nattall  Omhbolo|pcml  Cluh,  toI.  xi.,  pp.  S3-56,  July.  1877. 

«  Bolledn  of  the  NutulJ  Ornithulogkral  Club,  vol.  xi.,  pp.  2<>-34,  April,  1877. 
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ihtiian'a  great  work,  —  an  ailinirab1«  ono  for  the  time 

tntiqiiBled  and   tmtWj  iiicomjtlvtfl  through   later 

'  it  ia  tnoit  fortunate  that  the  iithk.  of  prt'paring 

1  tulijfCt  from  the  ahuiidaiit  nulerialii  nuw  at  cnm- 

ti  by  ono  so  thoroughly  com|ieloHt  for  the  taak. 

rabit'  criticitm  we  have  only  to  ath)  that  the  platet 

li  and  ileDlition  of  the  spvcici  deacribed  are  unworthy 

«il.    They  arc  referred  to  aaan  attempt  a*  deline- 

I,  from  whkh  with  further  experieuce  pnibahly  bet- 

I  «ipfcted.     While  the  flgurcH  are  highly  uMful  and 

^  tbey  arc  artiiitiailly  harsh   and   unpleojiiiig.     We  have 

■  M>  ahori  cut  to  excellence  in  the  graver'a  art. 

^^|Mign>|il)y  little   more  could   be  detirmi  :■  the  type  ia 

|b44>en  and  clear,  while  careful   reviaion  ou  the  [tart  of 

M  everywhere  appareuL 

•  RiCRivRD.  —  Ninth  Annna]  Report  of  ibt  ITDitrd  Slat«i 

phfeal  Snrrrj  of  ibc  TcrriloriM,  cmbracini;  Culurailo  and 

.  norica;  being  a  Hp)H>rt  of  l*n>j[rM«  of  tlic  Ex|>laniiiun  for 

R'V.  lUj-dcn,   United   SJiatci  tjnilu|;i*l.    CundocU'd  under  iha 

~     ytk  Ibe  Inlcrior.     Wubininun :  GoTcmmant  PriatinB  Of- 

tttU;  70  plato,  T  mapii.  anil  GT  wowl-raii. 

I  PhUakig7«f  ibellidaUa  Indiana.    Dr  \\'aihinf,'ton  Malllicwa 

>  United  Statu  Army.    Depariment  of  ilia  Inioriur,  UniU'd  State, 

I  OeoeraphiFBl  Sarvay,  F.  V.  Ilajdrn,  United   State*  Gcu1ui;i>l  in 

I   FuhliratkHU,  Na  T.    WaaliiniciOQ :  Gorcmment  l*rintin( 

-     ali.  HeftS-T-    Li!ii>iig.    I87T.     Sew  York :  B.  Wcai- 
•  t  Hull. 
Rof  Chiuwra  Monairuia.    By  nan  G.  Wilder,  IBTT.    »t„,  pp.  31, 

Klin  the  I'mc«<din|;ii  of  the  Arailcmr  of  Natural  Sfienrra.) 
Pbpidupttra.    So.  IT.     On  the  Tranaromiaiion*  of  Culiaa  (Mq;an- 
^Btydioe,  Uilr.    By  Henry  Eilwardt.    era,  pp.  a.     (Fium  the  I'ro- 
riibnia  Academy  of  Science*,  ISTG.) 

a.    No.  18.    Dewripliun  of  ■  N  *r  Specie*  of  Ili'tenv 
Dj  Henry  Kdwanla,    Sto,  pp  a.     (From  the  I'roi-uerl. 
■Ulbnila  Academt  of  Science*,  October.  Ifi;6,) 

(  Lepiilu|>im.     No.  19.    Note*  on  ■  Singalai  Varieiy  of  the  I.arTa  of 
laaUii  IVkd.    By  Henry  Kilwardi.    fro,  pp.  3.    (l-'rom  the  I'nK'wl- 

ly  ofNatural  Scienrca,  November,  IHTe.) 
1  Lapidepttn     No.  SO.     Noiea  on  the    Caae-DcBrini;   Rluiha    |t'*r- 
mIom  of  Callromiaa  Specie*.    By  Henry  Eiltrardo.     »<vo.  pp.  4.  wiib 
)  lll»  ProcMdlii^i  of  the  California  Acadeay  of  Sdencii,  Novcniber, 

MCI  Icpidopiera.     Ko.  31.    Detcription*  of  Taro  Nc*r  Spet-iea  of  the  Gc 
By  UtnTj  Edwardi.     Bto,  pp.  i.    (From  ilie  rrucciiljiip*  ut  the  I'ali- 
deny  arScirnres,  lii-camber,  IH7G.) 

Ooaal  Lapidoptera.    No.  aa.    Kolea  on  lome  Diurnal  Leptiloptera,  with 
Mid  N«w  Varictlea.    By  Henry  Edward*.    Btu,  )>)>.  11.    (Frun  the  I'ro- 
iTlhaCalibniiaAcad  myofScicnca,  Jhccmber,  1ST6.) 
OaaM  Ltpidopteis.    No.  !3.    Description  of  a  Ne<r  Specie  of  C'aiucala, 
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and  a  List  of  the  California  Specimens  of  the  GenoB  known  to  oeenr  in  Collections. 
By  Henry  Edwards.  8to,  pp.  2.  (From  the  Proceedings  of  the  California  Academy 
of  Sciences,  Jannary,  1877.) 

A  Partial  Synopsis  of  the  Fishes  of  Upper  Georgia,  with  Snpplementaiy  Papers  on 
Fishes  of  Tennessee,  Kentucky,  and  Indiana.  By  D.  S.  Jordan.  Sto,  pp.  70. 
(From  the  Annals  of  the  New  York  Lyceum  of  Natural  History ,toI.  xi.) 

Fur-Bearing  Animals.  By  Elliott  Cones.  8to,  pp.  348,  with  20  plates.  U.  8.  Ge- 
ological Survey  of  the  Territories,  F.  V.  Hayden,  Geologist  in  Charge,  Washington, 
1877. 

Bulletin  of  the  U.  S.  National  Museum.  No.  7.  Contrihntions  to  the  Natural 
History  of  the  Hawaiian  and  Fanning  Islands  and  Lower  California.  By  T.  H. 
Streets,  M.  D.,  Washington,  1877.    8vo,  pp.  166. 

Bulletin  of  the  U.  S.  National  Museum.  No.  &  Index  to  the  Names  which  hare 
heen  applied  to  the  Subdivisions  of  the  Class  Brachiopoda.  By  W.  H.  DaU.  8vo, 
pp.  82.     Washington,  1877. 

Bulletin  of  the  U.  S.  National  Museum.  No.  9.  Contributions  to  North  Ameri- 
can Ichthyology,  No.  1.    By  D.  S.  Jordan.    8vo,  pp.  49.    Washington,  1877. 

Bulletin  of  the  U.  S.  Geological  and  Geographical  Surrey  of  the  Territories.  Vol. 
iii.  No.  4.    F.  V.  Hayden,  Geologist  in  Charge.     Washington,  1877.    8to,  pp.  116. 
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BOTANY.i 

Gentiana  Amarella  L.  var.  acuta  (G.  acuta  Mx.).  —  While 
botanizing  with  Mr.  Pringle  in  Smuggler's  Notch,  August  9th,  we  found 
a  small  alpine  form  of  this  gentian  growing  abundantly-on  the  sides  of 
one  of  the  steep  water-courses  that  decend  from  Mt  Mansfield.  It  is 
an  interesting  addition  to  the  flora  of  New  England,  and  is  further  in- 
dication of  the  richness  of  the  Notch  in  boreal  plants,  to  which  attention 
was  drawn  by  Mr.  Pringle  last  year.  —  C.  E.  Faxon. 

Notes  on  Some  Injurious  Fungi,  by  Professor  W.  G.  Farlow 
(in  Bulletin  of  the  Bussey  Institution).  —  This  article  it  principally  de- 
voted to  an  account  of  the  mold  (  Uncinula  spindts  B.  and  C.)  which  is 
common  throughout  the  greater  part  of  the  United  States.  The  ripe 
perithecia  have  been  found  from  New  England  to  California.  The  my- 
celium forms  white  patches  on  the  leaves  and  grapes.  The  conidia 
which  have  been  known  for  some  time  have  generally  passed  for  the 
mold  common  on  European  vines  (Oidiutn  Tuckeri),  but  it  is  very 
doubtful,  in  spite  of  their  resemblance  to  one  another,  whether  they  are 
the  same  thing.  The  Vncinula  is  more  injurious  to  the  grapes  than 
Peronospora  viticoloj  as  it  attacks  the  berries  as  well  as  the  leaves. 
The  article  contains  a  few  remarks  on  the  vegetable  origin  of  certain 

1  Conducted  by  Pbof.  G.  L.  Goodale. 
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oommoQ  knoU  found  on  trees.  In  this  oonnection  it  is  mentioned  that 
the  black  knot  (Spkaria  morbasa)  hat  been  foand  on  the  beach  plum  at 
AIartha*t  Vineyard. 

Tub  New  Building  for  thb  Kew  IIrrbarium.  —  In  the  August 
Bomber  of  the  Journal  of  BoUmff  is  a  part  of  Sir  J.  D.  Hooker's  Report 
for  the  Year  1876  of  the  Herbarium  of  the  Royal  Gardens  at  Kew: 
**  The  new  building  for  the  accommodation  of  the  herbarium  is  in  a  very 
adranced  state.  It  will  consist  of  a  hall  attached  to  the  back  of  the 
present  house.  The  whole  of  the  latter  will  be  preserved  except  the 
drawing-room,  a  single  apartment  that  was  added  on  to  its  north  side, 
mud  which  hat  been  removed  to  make  room  for  the  new  hall,  which  is 
eighty-six  feet  long  by  forty  feet  broad,  and  contains  two  galleries  ten 
feet  broad  running  round  it.  The  galleries  will  communicate  with  each 
other  and  with  the  ground-floor  by  two  circular  iron  staircases  placed 
one  at  each  end  of  the  building.  On  each  floor  there  will  be  an  en- 
trance from  the  old  building  closed  by  double  iron  fire-proof  doors.  The 
long  sides  of  the  building  will  be  lighted  with  forty-eight  windows,  eight 
on  each  floor  on  each  side.  The  cabinets  for  holding  the  s|>eciniens  will 
be  arranged  in  blocks  eight  feet  high,  of  two  tiers  projecting  like  buttresses 
between  the  windows  on  the  ground-floor  and  galleries,  thus  accommodat- 
ing the  greatest  number  of  cabinets  with  the  least  loss  of  space,  a  very 
important  consideration,  considering  the  extent  of  the  collection  and  the 
time  that  would  be  otherwise  lost  in  consulting  it.  At  the  present  time 
the  number  of  cabinets  is  upwards  of  six  hundred,  and  the  estimated 
narober  of  specimens  contained  in  the  whole  is  now  consitlerably  over  a 
million,  reckoning  as  one  all  the  individuals  of  the  same  plant  from  the 
ame  locality.** 

Botanical  Papers  in  Recent  Periodicals.  —  Trimen's  Journal 
of  Boiamy^  Jolyt  1877.  J.  L.  Warren,  Notes  on  Some  Sussex  Plants. 
£•  M.  Holmes,  The  Cryptogamic  Flora  of  Kent  (continued  in  August 
nnmber).  II.  F.  Hance,  On  SporieU<if  a  Kew  Genus  of  liosacea*  (from 
China).  Various  short  notes  and  interesting  abstracts.  August,  IL 
Polakowsky,  Catalogue  of  Costa  Rica  Plants.  R.  A.  fryor.  On  lk>bart's 
Green  Seropkularia  (now  identified  as  a  monstrosity  of  &  nodosa). 
The  same  writer  communicates  also  a  short  note  on  Carum  bulboeaMUM' 
isiMi,  a  list  of  interesting  plants  in  North  Buckinghamshire,  England, 
and  an  aoooont  of  Buxus  sempervirem  in  the  same  districL  Among  the 
abstracta  we  find  the  Report  of  the  Kew  Herbarium  for  187G  (elsewhere 
noticed). 

AmuJe$  d$8  Seieneet  NatwrdUsy  Botanigue,  July,  1877.  Sorokine, 
Notes  respecting  the  Vegetable  Parasites  of  Auguillulct.  Also,  by  the 
■ame  author.  Notes  in  Regard  to  Ascomyces  polysporus,  Naudin  and 
RadlkofeTy  The  Influence  which  Changes  of  Climate  have  on  Plants. 
Vflsqoe,  On  the  Absorption  of  Water  by  Roots,  in  its  Relations  to 
Traoqiiration. 
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Fhra^  No.  19.  Professor  Julius  Klein,  Notes  on  Alg»,  continued. 
No.  21.  Arnold,  The  Mosses  of  the  Jura.  Dr.  Prantl,  On  Hytterium 
Pinastri  Schr.  as  a  Cause  of  Leaf  Disease  in  the  Pine.  No.  22.  Dr. 
A.  Minks,  The  Lichen  Question. 

Botnnxsche  Zeitung,  No.  30.  De  Borbds,  Concerning  some  IridacesB, 
especially  those  of  Hungary.  Warnstorf,  Two  New  European  Musci. 
Reports  of  Societies.  No.  31.  Dr.  Harz,  On  the  Origin  and  Properties 
of  Spergulin  (a  new  fluorescent  from  the  seed-coats  of  Spergtda 
vulgaris). 

ZOOLOaY.i 

Development  op  Unpertilized  Egos  op  Vertebrates  and 
MoLLUSCA.  —  In  the  August  number  of  the  Naturalist  I  notice  a 
letter  from  Mr.  E.  Lewis  Sturtevaut  on  the  development  of  unfertilized 
eggs  in  the  body  of  the  female  pickerel,  and  as  the  subject  is  one  of 
great  interest,  I  subjoin  a  few  extracts  from  my  notes,  which  relate  to 
similar  observations.    > 

Dr.  Burnett  says  (Proc  Amer.  Acad,  of  Arts  and  Sciences,  iii.,  1847, 
page  44),  **  In  the  ova  of  the  common  cod-fish  {Gadus  morrhua)  before 
they  are  expelled  from  the  ovaries,  and  therefore  before  impregnation, 
I  have  seen  phenomena  indicating  that  the  segmentation  of  the  vitellus 
had  already  commenced.**  Professor  Agassiz  says  (Proc  Boston  Soc 
Nat.  Hist.,  vi.,  1856,  page  9)  that  eggs  in  various  early  stages  of  devel-' 
opment  may  be  found  in  the  ovaries  of  the  cod,  whiting,  and  hake ;  but 
he  opposes  Burnett's  view  that  this  is  to  be  regarded  as  proof  of  par- 
theno-genesis,  and  holds  that  it  rather  proves  copulation  and  internal  im- 
pregnation. According  to  Bischoff  (Mem.  sur  la  Maturation  et  la  Chute 
perio<lique  de  TCBuf  de  I'Homme  et  des  Mammif^res,  ind^pendant  de  la 
Fecondation,  Ann.  d.  Sc.  Nat,  iii.,  ser.  zool.  ii.,  page  135,  1844)  a  few 
of  the  eggs  laid  by  a  female  frog  which  had  been  kept  in  solitary  con- 
finement are  found  to  go  through  the  early  stages  of  development. 

In  the  Monthly  Microscopical  Journal  for  July,  1876  (page  44),  there 
is  a  notice  of  similar  observations  upon  the  frog,  which  were  communi- 
cated to  the  Acad^ie  des  Sciences.  According  to  this  observer  the 
first  stages  of  segmentation  were  found  in  some  of  the  eggs  dropped  by 
a  female  frog  which  had  been  kept  in  confinement  for  about  four  months, 
and  secluded  from  all  possible  intercourse  with  the  mule.  Segmenta- 
tion was  more  rapid  and  irregular  than  in  fertilized  eggs  at  the  same 
temperature.  Only  a  small  number  of  eggs  commenced  development ; 
the  majority  died  at  once,  and  the  rest  very  soon  and  before  the  mul- 
berry stage  was  reached.  The  same  phenomenon  has  also  been  seen  by 
Leuchart. 

Oebacher  finds  that  the  eggs  laid  by  virgin  hens,  which  have  been 

reared  in  confinement,  undergo   segmentation  and  form  a  blastoderm 

^  The  departments  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Elliott 
CouES,  U.  S.  A. 
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while  in  the  oviduct.  In  the  case  of  the  hcD  this  does  not  seem  to  be 
exceptional  but  normal,  as  it  appears  to  occur  in  nearly  every  case ; 
and  Oebacher  concludes  from  his  observations  upon  the  subject  (Die 
Veriinderungen  des  unbefruchteten  Keimes  des  llUhnereier  im  eileiter 
ond  bei  Bebriltungsversuchen,  Zeitschr.  f.  Wiss.  zool.,  zzii.,  1872,  imge 
2210 :  ^  We  may  therefore  state  confidently  that  the  heu*s  egg  goes 
through  the  process  of  segmentation  during  the  intrametral  period, 
whether  it  is  fecundated  or  not,  and  we  must  therefore  reganl  it  as 
brought  about  by  the  organiiation  of  the  egg  itself,  and  not  as  caused  by 
the  influence  of  the  male  fluid." 

Bisrhoff*  has  found  eggs  in  various  stages  of  segmentation  in  the 
ovaries  of  a  virgin  sow  which  had  been  carefully  seimrated  from  the 
male  during  life,  and  Ilensen  has  made  similar  obser\'ationB  upon  the 
rmUiiL  According  to  Vogt  (Bilder  aus  dem  Thierleben,  page  217) 
the  unfertilixed  eggs  of  Firola  undergo  segmentation ;  and  Quatre- 
fiiges  records  the  same  thing  in  Unio  {CompL  Jiend.^  1849,  page  101). 
In  the  Niadei  the  eggs  are  certainly  discharged  from  the  ovaries  before 
imprt^ation  takes  place,  although  it  is  of  course  possible  that  some  of 
the  spermatic  fluid  may  gain  aooess  to  the  oviduct.  As  tlie  cilia  of  this 
dad  are  so  placed  as  to  causes  an  outward  current  this  is  hanlly  prob- 
able, and  I  have  found  and  figured  segmented  eggs  in  the  follicles  of  the 
ovary  of  Anodonta,  These  eggs  were  taken  from  the  ovary  a  few  days 
after  the  brood  for  that  year  had  passed  into  the  gills ;  and  they  were 
fully  grown  and  ripe,  and  were  very  plainly  the  remnants  of  the  brood 
of  that  season,  which  from  some  caui^  had  fiuled  to  e8ca|>e  into  the 
oviduct  and  pass  into  the  gills.  They  did  not  difl*er  in  any  {mrticular 
from  fertilised  eggs  at  the  same  stage  of  development. 

These  cases  are  by  no  means  all  which  might  be  collected  to  show 
that  in  groups  of  animals  in  which  imrtheno-genesis  does  not  occur,  the 
^ggs  have  still  the  power  to  go  through  part  of  the  process  of  develo)>- 
ment  without  fertiliiation,  and  I  believe,  from  conversations  with  Hnher- 
men  and  fish-breeders,  that  among  fishes  tliis  is  by  no  means  rare.  As 
partheno-geneais  is  normal  among  many  of  the  lower  animals,  and  since 
tnioea  of  the  same  power  are  thu4  found  among  the  higher  vertebrates, 
I  think  that  we  must  conclude  that  t,he  egg  hat  in  itself  the  power  to 
Ibrm  a  new  individual,  although  this  power  is  never  perfectly,  an<l 
■sually  not  at  all,  shown  until  development  is  excited  by  the  influence 
of  the  spermatic  filaments  of  the  male.  —  W.  K.  Brooks. 

A  Black  Rattlesnake.  —  While  exploring  the  caiion  of  Alameda 
Creek,  about  one  mile  and  a  half  beyond  Niles  Station,  California,  one  of 
the  civil  engineers  of  the  Central  Pacific  Railroad  Company,  on  the  30th 
of  July,  came  across  a  rattlesnake  as  black  as  jet,  without  even  a  white 
shade  on  the  belly.  The  snake  had  ten  rattles,  and  was  three  feet  in 
length.  Rattlesnakes  are  not  uncommon  in  this  part  of  the  State,  and 
are  sometimes  killed  in   Strawberry   Cafion,   near  the  university  at 

BCnMlQjr*  ^*  A*  £•  U*  S« 
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Northern  Range  of  the  Bison.  —  Mr.  E.  W.  NeUon,  the  well- 
known  ornithologist,  now  in  charge  of  one  of  the  government  meteo- 
rological stations  in  Alaska,  writes  me  as  follows  andet^  date  of  St.  Mi- 
chaeFs,  Alaska,  July  11,  1877:  ^I  have  met  here  two  gentlemen  who 
crossed  the  mountains  from  British  Colambia  and  came  to  Fort  Yukon 
through  British  America,  from  whom  I  have  derived  some  information 
about  the  bufialo  {Bison  Amerieanus)  which  will  be  of  interest  to  you. 
These  gentlemen  descended  the  Peace  River,  and  on  about  the  one 
hundred  and  eighteenth  degree  of  longitude  made  a  portage  to  Hay 
River,  directly  north.  On  this  portage  they  saw  thousands  of  buffalo 
skulls,  and  old  trails,  in  some  instances  two  or  three  feet  deep,  leading 
east  and  west.  They  wintered  on  Hay  River,  near  its  entrance  into 
Great  Slave  Lake,  and  here  found  the  bufialo  still  common,  occupy- 
ing a  restricted  territory  along  the  southern  border  of  the  lake.  This 
was  in  1871.  They  made  inquiry  concerning  the  large  number  of 
skulls  seen  by  them  on  the  portage,  and  learned  that  about  fifty  years 
before  snow  fell  to  the  estimated  depth  of  fourteen  feet,  and  so  envel- 
oped the  animals  that  they  perished  by  thousands.  It  is  asserted  that 
these  buffaloes  are  larger  than  those  of  the  plains."  This  is  confirmatory 
of  the  statements  I  have  elsewhere  given  of  the  comparatively  recent 
presence  of  the  bison  near  Oreat  Slave  Lake  and  on  Peace  Und  Hay 
rivers.  —  J.  A.  Allen. 

ANTHBOFOIiOaY. 

Anthropological  News.  —  Two  very  important  contributions  to 
American  ethnology  have  just  been  issued  from  Major  Powell's  office. 
One  is  entitled  Introduction  to  the  Study  of  Indian  Languages,  with 
Words,  Phrases,  and  Sentences  to  be  collected,  by  J.  W.  Powell.  The 
paper  is  to  be  one  of  the  chapters  of  a  Manual  of  North  American  Eth- 
nography, which  Major  Powell  will  shortly  publish  with  the  aid  of  emi- 
nent specialists.  The  other  work  is  volume  i.  of  Contributions  to 
North  American  Ethnology,  issued  by  the  Interior  Department.  Part 
I.  of  this  volume  contains  On  the  Distribution  and  Nomenclature  of  the 
Native  Tribes  of  Alaska  and  the  Adjacent  Territory,  by  W.  H.  Dall. 
On  a  Succession  of  Shell-Heaps  on  the  Aleutian  Islands,  by  the  same. 
Remarks  on  the  Origin  of  the  Innuit,  by  the  same.  Appendix  to  Part 
I.  contains  Notes  on  the  Natives  of  Alaska,  by  J.  Fnmhelm.  Terms  of 
Relationship  used  by  the  Innuit,  by  W.  H.  Dall.  Comparative  Vocab- 
ularies, by  George  Gibbs  and  W.  H.  Dall.  Part  II.  embraces  a  paper 
on  the  Tribes  of  Western  Washington  Territory  and  Northwestern  Or- 
egon, with  Maps,  by  G.  Gibbs.  The  appendix  to  Part  II.  contains 
Comparative  Vocabularies,  by  Messrs.  Gibbs,  Tolmie,  and  Mengarini ; 
Niskwalli-English  Dictionary  and  English-Niskwalli  DicUonary,  by  G. 
Gibbs. 

The  Davenport  Academy  of  Natural  Sciences  has  issued  Part  I.  of 
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^ame  ii.  of  their  proceedingii,  a  handsome  brochare  of  14S  pages. 
The  academj,  which  has  grown  to  be  one  of  the  most  efUcient  local  so- 
eielies  in  the  coantrj,  contemplates  erecting  a  building  for  its  meetings 
and  for  the  exhibition  of  its  specimens.  The  following  is  a  list  of  the 
papers  on  archieology :  Exploration  of  a  ^[ound  near  Utah  Lake,  by 
Julia  J.  Wirt;  Mannfiicture  of  Pottery  by  Mojave  Indian  Women,  by 
Dr.  K.  Palmer;  Shell  Money  and  other  Primitive  Currencies,  by  W. 
H.  Pratt;  Mound  Explorations  in  Jackson  County,  Iowa,  by  C.  T. 
Lindley ;  Exploration  of  Mound  No.  3,  Cook's  Farm  Group,  and  Dis- 
eorery  of  Inscribed  Tablets,  by  Rev.  J.  Gass ;  On  the  luscrilied  Tablets 
fbond  by  Rev.  J.  Gass,  by  R.  J.  Farquharson ;  Recent  Find  of  Skulls 
and  Skeletons  in  Ohio,  by  Rev.  S.  D.  Peet ;  Exploration  of  Mound  No. 
h\  Cook*s  Farm  Group,  by  Rev.  J.  Gass ;  Description  of  Inscribed 
Stones  found  in  Cleona  Township,  Scott  County,  Iowa,  by  Rev.  J.  Gass ; 
Exploration  of  Mounds  on  the  Farm  of  Col.  William  Allen,  by  W.  H. 
Pratt. 

From  the  author,  C.  C.  Abbott,  M.  D.,  we  have  received  a  pamphlet 
reprinted  from  the  Tenth  Annual  Report  of  the  Peabo<ly  Museum,  en- 
titled Discovery  of  Supposed  PalaK>lithic  Implements  from  the  Glacial 
l>rift  in  the  Valley  of  the  Delaware  River,  near  Trenton,  N.  J.  As  the 
result  of  his  investigations  the  author  comes  to  the  conclusion  that  **  the 
nvie  implements  found  in  the  gravel  were  fashioned  by  man  during  the 
glacial  period,  and  were  deposited  with  the  associated  gravels  as  we  now 
fiiMl  them.*' 

Mr.  W.  II.  Jackson,  of  the  Ilayden  Survey,  has  added  another  trophy 
to  those  that  decorate  his  cliff  dwelling  in  the  fourth  story  of  the  Second 
National  Bank  Building,  Washington.  Having  gone  out  to  New  Mex- 
ioo  in  the  spring  he  made  accurate  measurements  of  one  of  the  liettt  pre- 
served of  the  pueblos,  and  has  now  reproduced  it  in  plaster  in  exact 
proportions.  These  plaster  models  by  Mr.  Jackson  are  certainly  the 
best  object-lessons  in  American  archaeology  we  have  ever  seen. 

The  State  Archaeological  Association  of  Indiana  held  its  meeting 
September  12th  and  Idth,  at  Indianapolis.  The  American  Anthropo- 
logical Association  met  at  Cincinnati,  September  5th,  and  the  Anthro- 
pological Subsection  of  the  American  Association  at  Nashville,  Tenn., 
Aagust  29th. 

Naiure  for  May  24th  and  the  following  five  or  six  numbers  contain 

a  valoable  report  of  a  conference  held  by  the  London  Anthro|>ological 

lostitntey  concerning  our  present  knowledge  of  the  antiquity  of  man  in 

Eogland.     Messrs.  John  Evans,  Dawkins,  Hughes,  Teddemann,  Busk, 

Rolleaton,  Fox,  Sayoe,  Callard,  and  Harrison  took  part  in  the  discus- 

skm.    The  result  of  the  conference  seems  to  have  been  that  as  yet  no 

positive  evidence  has  been  adduced  of  the  preglacial  or  intraglacial  ex- 

istenoe  of  man  in  England.     Messrs.  Belt,  Geikie,  and  Sketchly,  in  sub- 

•eqneot  commanications  to  Nature^  take  issue  with  this  opinion. 

10.  40 
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In  Part  IV.  of  the  last  Yolume  of  the  Journal  of  the  Anthrapohgical 
InsltttUe  the  following  subjects  of  general  interest  are  discussed :  The 
Measurement  of  the  Officers  and  Men  of  the  Second  Royal  Survey  Mili- 
tia, by  Col.  Lane  Fox ;  The  Chalk  at  Cissbury,  by  J.  Park  Uarrison ; 
The  Ethnology  of  the  Germans,  by  H.  H.  Howorth ;  On  the  Classifica- 
tion of  Arrowheads,  by  W.  J.  Knowles ;  On  Language  and  Thought,  by 
Henry  Sweet. 

Prof.  Wills  de  Hass  has  issued  a  Syllabus  of  a  Course  of  Lect- 
ures on  American  Prehistoric  Archaeology  before  the  College  of  Fine 
Arts,  Syracuse  University.  This  being  the  first  attempt  to  popularize 
in  this  manner  the  whole  subject  of  prehistoric  archaeology  in  our 
country,  we  would  congratulate  his  hearers  if  the  richness  of  the  lectures 
bear  any  comparison  with  the  luscious  bill  of  fare. 

We  would  call  the  attention  of  our  readers  to  two  works  of  extraor- 
dinary merit,  from  the  pen  of  our  countrymen,  and  regret  that  want  of 
space  forbids  an  extended  review  of  them.  The  one  is  Peru ;  Incidents 
of  Travel  and  Exploration  in  the  Lands  of  the  Licas,  by  £.  George 
'  Squier ;  and  the  other.  Ancient  Society :  or.  Researches  in  the  Lines  of 
Human  Progress  from  Savagery,  through  Barbarism,  to  Civilization,  by 
Lewis  H.  Morgan.  Both  are  the  mature  if  not  the  final  work  of  our 
most  distinguished  anthropologists,  —  authors  whose  works  are  known 
and  whose  praises  are  spoken  wherever  men  are  found  who  look  with 
tenderness  upon  those  mementoes  of  antiquity  which  in  their  day  were 
the  stepping-stones  of  history. 

Matiy  archseologists  have  been  astonished  at  the  beauty  of  form  and 
the  exquisite  finish  of  the  jadeite  celts  found  in  the  West  Lidles,  and 
have  often  wondered  how  they  were  hafted  and  put  to  use.  The  problem 
has  been  solved  recently  by  two  celts  sent  to  the  National  Museum  from 
Turk's  and  Caicos  islands,  by  Mr.  George  Gibbs.  One  of  them  is  a 
light  jadeite,  oval-sectioned  celt  set  in  a  mortised  handle  of  hard  wood ;  in 
the  other,  the  handle  and  blade  are  of  a  single  piece  of  jadeite,  sculpt- 
ured to  imitate  a  celt  in  a  wooden  handle.  They  will  be  figured  in  the 
forthcoming  Annual  Report  of  the  Smithsonian  Institution.  From 
the  same  locality  two  iow  wooden  stools  were  sent  by  Professor  Grabb  and 
Mr.  Frith,  answering  exactly  to  those  described  by  Herrera  and  the  other 
historians  of  the  voyage  of  Columbus.  They  are  made  of  a  single 
piece  of  wood,  in  imitation  of  a  turtle,  the  head  and  fore  legs  projecting 
in  front,  and  the  tail  rising  to  form  the  back  of  the  stool.  These,  too,  are 
valuable  in  establishing  the  use  of  certain  sagged  stone  implements 
hitherto  called  metates.  One  of  these  stone  seats  in  the  National  Mu- 
seum, belonging  to  the  Latimer  collection,  is  a  fiic-simile  of  the  wooden 
stools  above  described.  These  will  also  be  figured  in  the  Smithsonian 
report  for  the  present  year. 

A  very  valuable  contribution  to  American  ethnology  is  Ethnography 
and  Philology  of  the  Hidatsa  Indians,  by  Washington  Matthews,  assist- 
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aat  targeoQ  IT.  S.  A.,  pablished  at  No.  7  of  ProfeMor  Hajden*8  Mitcel- 
koaoot  Pablicmtioiu.  The  work  forms  an  octavo  Tolume  of  240  pages, 
and  oootains,  in  addition  to  the  grammar  and  dictionary  proper,  a  very 
valuable  monograph  of  the  Hidatsa,  and  of  their  neighbors  at  Fort  Ber^ 
tholdy  the  Aricareea  and  Mandans. 

Dr.  Dalrymple,  of  Baltimore,  has  made  an  ezhaostive  study  of  the 
Ftaiankey  and  Mattapony  Indians  of  Eastern  Virginia.  They  are  a 
miserable  half-breed  remnant  of  the  once  powerful  Virginia  tribes.  The 
■ibst  interesting  feature  of  their  present  condition  is  their  preservation 
of  their  ancient  modes  of  making  pottery.  It  will  be  news  to  some  that 
the  shelb  are  calcined  before  mixing  with  the  clay,  and  that  at  least  one 
third  of  the  compound  is  triturated  shells. 

The  discussion  of  the  subject  of  reform  spelling  still  continues  in  7^« 
Academy  of  Jnn^  2d,  9th,  and  16th.  The  chief  value  of  this  discussion 
to  the  American  ethnologist  is  the  aid  which  a  perfect  phonetic  alphabet 
woold  render  to  those  who  are  engaged  in  collecting  vocabularies  or  in 
perfecting  the  synonymy  of  the  tribes.  —  Otis  T.  Mason. 

GSOLOGY  AND  FAIJBOIITOLOOY. 

On  THB  Existence  op  the  Alleghant  Diyision  op  the  Ap- 
FALAcaiAN  Range  within  the  Hudson  Valley.  —  In  preparing 
for  the  last  summer  campaign  of  the  Harvard  Summer  School  of  Greology, 
my  assistant,  Mr.  William  M.  Davis,  Jr.,  made  a  preliminary  study  of  the 
district  lying  between  the  Hudson  River  and  the  foot  of  the  Catskill 
Mountains.  From  his  observations  it  became  evident  to  both  of  us  that 
there  were  peculiar  disturbances  affecting  this  district  which  had  remained 
unnoticed  by  the  officers  of  the  New  York  surveys.  Last  month  I  vis- 
ited this  r^on  along  with  the  Summer  ^School  of  Greology.  A  few  days' 
study  made  it  plain  to  me  that  Mr.  Davis's  observations  had  given  us  a 
dew  to  an  important  feet  in  American  geology,  and  that  these  disloca- 
tions, consisting  of  several  abruptly  folded  anticlinals  and  synclinals  origi- 
nally having  several  hundred  feet  relief,  are  in  fact  the  northward  extension 
of  the  disturbances  that  made  the  Alleghany  division  of  the  Appala* 
diian  chain;  while  the  Catskill  Mountains  similarly  are  the  north- 
ward extension  of  the  slightly  disturbed  table-land  known  as  the  Cum- 
berland table-land  in  the  valley  of  that  stream,  and  by  various-  names  in 
the  more  northern  localities.  It  will  not  be  possible  to  give  full  details 
of  this  interesting  series  of  disturbances  until  the  sections  and  maps 
made  by  the  summer  school  are  fully  worked  up,  which  cannot  be  for 
some  months  to  come.  It  may  be  said,  however,  that  this  structure  has 
been  traced  about  thirty  miles  along  the  Hudson  River,  and  that  the  sev- 
eral anticlinals  closely  resemble  those  of  Pennsylvania  in  all  their  general 
features :  they  are,  however,  smaller,  more  closely  packed  together,  with 
modi  steeper  dips,  often  running  up  to  50^  of  declivity,  and  are  some- 
what Biore  fiwlted,  but  in  the  direction  of  their  steeper  dips  their  rela- 
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tions  to  each  other,  aJB  well  as  in  all  the  topographical  effects  they  exercise 
on  the  surface,  thej  exactly  reproduce  the  Pennsylvania  mountains.  I 
now  have  no  question  that  the  Alleghany  disturbances  are  crowded  into 
the  valley  of  the  Hudson,  where,  worn  down  by  glacial,  fluviatile,  and  at 
times  perhaps  marine  agencies,  and  masked  by  glacial  drift,  they  have 
hitherto  escaped  the  attention  of  geologists,  and  that  we  must  abandon 
the  idea  that  the  disturbances  of  that  age  run  out  beneath  the  Catskill 
table-lands. 

That  it  may  be  seen  that  these  antidinals  are  no  petty  accident^,  I 
may  say  that  the  largest  yet  traced  is  not  less  than  twenty  miles  long,  a 
mile  or  more  in  width,  and  if  restored  would  be  nearly  two  thousand  feet 
high.  The  beds  involved  in  the  disturbance  include  the  greater  part  of 
the  New  York  Palaeozoic  section.  —  N.  S.  Shaleb. 

On  thb  Occurrknce  of  the  Genus  Beatricea  in  Kentucky.  — 
The  genus  Beatricea  described  by  Billings  as  a  group  of  fossil  corals, 
and  at  one  time  regarded  by  Hyatt  as  belonging  to  Uie  Cephalopods,^ 
has  hitherto-  been  found  only  upon  the  island  of  Antioosti,  in  the  Gulf 
of  St.  Lawrence.  The  investigations  of  the  Kentucky  Greological  Sur- 
vey have  now  traced  this  genus  into  the  limits  of  that  commonwealth. 
There,  as  in  Anticosti,  it  is  the  companion  of  reef-building  forms  of 
corals  growing  in  the  shelter  of  very  large  masses  of  Columnaria  and 
Tktradium,  and  occupying  the  horizon  of  the  uppermost  part  of  the  Cin- 
cinnati group.  In  the  new  locality  the  genus  is  represented  by  two  dis- 
tinct forms,  comparable  with  the  B,  noduiosa  and  B.  undtdata  of  Bil- 
lings, though  perhaps  not  strictly  identical  with  them.  Specimens  of 
these  Kentucky  forms  were  exhibited  at  Nashville.  Professor  Whitfield, 
there  called  attention  to  the  fact  that  the  microscopic  structure  of  this 
puzzling  fossil  closely  resembled  that  found  in  the  Stromatopora  group. 
On  further  examination  of  these  forms  I  am  inclined  to  accept  the  conclu- 
sions to  which  we  are  led  by  this  acute  observation  of  Professor  Whitfield 
and  to  regard  these  fossils  as  probably  belonging  to  the  group  of  sponges. 
Those  who  are  familiar  with  the  Palaeozic  sponges  will  recognize  certain 
approaches  to  the  general  form  of  Beatricea  among  the  unquestionable 
sponges  of  that  time.  Certainly  the  affinities  as  far  as  traced  are  much 
more  reconcilable  with  those  of  the  group  of  sponges  than  with  those  of 
the  corals.  I  think  this  is  a  more  profitable  field  of  inquiry  than  any 
other  that  has  suggested  itself  to  me  concerning  these  curious  renoutins. 
For  some  years  I  have  been  doubting  whether  they  had  not  sbme  genetic 
relations  with  the  Hippurite  group  of  the  Rudistee,  I  should  not  men- 
tion this  conjecture,  though  there  is  a  good  deal  that  appears  to  support 
it,  were  it  not  that  Prof.. James  Hall  tells  me  he  has  been  inclined  to 
take  the  same  view  of  theii  relations.  There  can  be  no  doubt,  however, 
that  the  field  opened  by  Professor  Whitfield's  observations  is  much  more 
promising.  —  N.  S.  Shaler. 

1  I  am  authorized  bj  Professor  Hyatt  to  caj  that  he  Is  now  satisfied  that  tbey  can- 
not  be  regarded  as  Cephalopods. 
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The  Larobst  Known  Saurian.  —  Professor  Cope  recently  described 
a  new  genus  and  species  of  saurian  with  ambulatory  limbs  under  the 
name  of  Oanutosaurui  suprtmui^  which  exceeds  in  dimensions  any  known 
land  animal.  The  skeleton  was  found  by  Mr.  O.  W.  Lucas  near  Can- 
yoo  City,  Colorado,  and  a  great  part  of  it  was  preserved  in  good  oondi- 
lioo  through  the  labors  of  that  gentleman.  Its  dorsal  vertebrae  are  oc- 
cupied by  large  chambers,  a  structure  in  which  it  differs  from  CetioMuruM^ 
%  genus  which  it  otherwise  resembles.  Its  neck  vertebne  are  of  remark- 
able form,  and  the  neural  arches  of  the  dorsal  vertebne  greatly  elevated. 
One  of  the  dorsal  vertebne  has  an  expanse  of  three  and  one  half  feet; 
another  is  two  and  a  half  feet  in  elevation.  The  femur  measures  over 
fix  feet  in  length,  and  the  tail  was  very  long.  If  the  cervical  series  in- 
duded  six  vertebne  of  the  proportions  of  the  one  preserve<l  the  neck  was 
leo  feet  in  length.  Another  species  allied  to  this  one  was  recently  sent 
to  the  Yale  College  museum  from  a  point  about  one  hundred  miles  north 
of  Canyon  City,  but  it  appears  to  be  a  smaller  animal,  and  the  bones  are 
in  an  inferior  state  of  preservation. 

Rbmaiks  op  a  Huge  Saurian  in  Pennsylvania.  —  At  the  recent 
meeting  of  the  American  Philosophical  Society,  Professor  Cope  calle<l  the 
attention  of  the  members  to  a  number  of  teeth  of  a  huge  land  saurian 
which  evidently  inhabited  Pennsylvania  at  an  early  geological  |>eriod. 
The  specimens  were  found  by  Charles  M.  Wheatley,  of  Phoenix ville, 
Pa.,  in  one  of  the  copper  mines,  in  the  red  sandstone  and  shale  which 
traverses  the  State  from  northeast  to  southwest,  in  the  eastern  section. 
Thu  reptile,  which  is  new  to  science,  was  probably  thirty  feet  in  length, 
with  a  bulky  body,  supported  by  heavy  limbs.  The  teeth  are  double- 
edged  and  finely  serrate,  and  of  the  kind  characteristic  of  the  carnivo- 
rous aurians.  The  reptile  was  doubtless  one  of  the  most  formidable 
that  ever  inhabited  the  State,  and  in  point  of  time  the  earliest  It  has 
received  the  name  of  Pakeocionug  AppaUzchianut. 

New  Vertebrate  Fossils.  —  Prof.  O.  C.  Marsh,  in  the  American 
Jnamal  of  Science  for  September,  describes  several  new  species  of  mam- 
mals, birds,  reptiles,  and  fishes  from  different  localities  in  the  West, 
^  Among  the  mammals  are  two  Miocene  Edentates,  the  first  detected  in 
this  country,  and  a  third  species  of  this  group  from  the  Lower  Pliocene. 
Another  mammal  of  much  interest  is  a  rhinoceros  from  the  Eocene,  the 
oldest  known  member  of  the  fiimily.  A  number  of  new  genera  are  in- 
troduced, some  of  which  have  an  important  bearing  on  the  genealogy  of 
Tertiary  mammals.  Among  the  otlier  vertebrates  is  a  new  genus  of 
Crocodilians  from  the  horizon  of  the  Wealden,  and  a  new  species  of 
Crocodilui  from  the  Pliocene.**  A  new  tapiroid  animal,  intermediate 
in  structure  between  the  extinct  Lopkiodon  and  the  existing  tapir,  is 
described  from  remains  from  the  Miocene  of  New  Jersey  (formerly  re- 
ferred to  Lopkiodon)  and  the  Lower  Pliocene  ea^t  of  the  Rocky  Mountains. 
Twoipedes  of  Biion  {Rferox  and  B.  Alleni)  from  the  Lower  Pliocene 
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of  KaDsas  aod  Nebraska  are  based  on  fragments  of  horn  cores.  These 
indicate  animals  much  larger  than  the  existing  species,  bat  smaller  than 
the  large  extinct  Bison  kuijrans.  Another  interesting  type  of  mammal 
combines  some  of  the  features  of  the  ungulates  with  others  of  the 
rodents,  to  which  latter  it  is  evidently  related.  The  species  (AUomys 
niiens)  is  founded  on  remains  from  the  Upper  Miocene  of  Oregon,  and  is 
regarded  as  representing  a  distinct  family,  AUomyid^.  A  new  bird  of 
the  size  of  a  small  duck  is  characterized  from  remains  from  the  Creta- 
ceous of  Texas. 

GEOGRAPHY  AND  EZPLOBATION. 

Exploration  in  Patagonia.  —  Don  F.  P.  Moreno  has  recently 
made  an  exploration  from  Santa  Cruz  Bay,  by  way  of  the  Santa  Cruz 
River,  northward  across  the  high  interior  of  Patagonia,  the  so-called 
**  Plains  of  Mystery "  of  Admiral  Fitz  Roy,  to  the  base  of  the  Cor- 
dilleras. He  explored  the  lake,  which  had  never  before  been  sailed  upon, 
forming  the  source  of  the  Santa  Cruz,  and  crossed  the  tertiary  table- 
lands to  the  northward.  These  plains  have  an  altitude  of  two  thou- 
sand ^Ye  hundred  to  three  thousand  feet,  with  summits  capped  with 
basalt  To  the  westward  and  northward  he  met  with  a  chain  of  small 
lakes  inclosed  by  excellent  pasture,  and  later  reached  an  unknown 
lake  of  considerable  dimensrons,  named  by  him  Lago  San  Martin.  The 
lake  is  surrounded  with  snow-capped  mountains,  which  are  wooded  on 
the  sidps  and  rise  to  a  height  of  three  thousand  to  five  thousand  feet. 
He  also  visited  the  so-called  Viedma  Lake,  and  made  collections  of  fos- 
sils from  the  plains.  On  a  portion  of  the  shores  of  the  lake  from  which 
the  Santa  Cruz  takes  its  rise  was  discovered  an  ancient  habitation  of 
some  of  the  primitive  people  of  Patagonia.  A  detailed  report  of  his  ex- 
pedition is  promised. 

Heights  in  the  Bolivian  Andes.  —  According  to  the  Geograph- 
teal  Magazine,  Mr.  Minchin,  the  civil  engineer  who  has  been  doing  such 
useful  geographical  work  in  Bolivia,  has  determined,  from  the  results  of 
his  leveling  for  the  railways  between  La  Paz  and  Lake  Titicaca,  the 
height  of  the  peak  of  Illimani  to  be  22,224  feet,  which  he  thinks  can- 
not vary  more  than  ten  feet  from  its  true  height.  It  is  hence  about  175 
feet  lower  than  the  elevation  given  by  the  most  trustworthy  measure- 
ments for  the  peak  of  Aconcagua  in  Chili,  believed  to  be  the  highest 
point  of  the  Andes.  Mr.  Minchin  gives  the  height  of  Lake  Titicaca  as 
12,545  feet,  or  245  feet  less  than  Pentland's  height,  based  on  barometric 
measurement  The  height  of  Alto  de  la  Paz  is^ven  as  13,389  feet, 
and  that  of  Plaza  Mayor,  La  Paz,  as  11,946  feet 

Geographical  News.  —  Mr.  F.  A.  Edwards  has  published,  in  the 
Gentleman's  Magazine  for  August,  a  paper  on  Colonel  Gordon's  Expe- 
dition to  the  Upper  Nile  Region,  illustrated  by  a  sketch  map.  The 
Geographical  Magazine  for  August  contains  a  sketch  map  of  the  coun- 
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try  romid  Lake  N'jmhl  In  the  tame  namber  is  ao  extended  notice,  by 
Keith  Johnston,  of  the  cartographical  pablications  of  the  Indian  Survey. 
These  include,  besides  numerous  maps  of  special  districts,  tlie  *^  long- 
expected  *  General  Map  of  India.  A  book  relating  to  the  discoveries  of 
the  fifteenth  century  has  been  published  by  Richard  Henry  Major,  en- 
titled The  Discoveries  of  Prince  Henry  the  Navigator,  and  their  Re- 
sults ;  being  the  Narrative  of  the  Discovery  by  Sea,  within  One  Cent- 
ofy,  of  More  than  Half  the  World.  This  period  includes  the  explora- 
tion of  the  coasts  of  Africa,  the  discovery  of  America  and  Australia,  the 
drcuronavigation  of  the  globe,  and  the  opening  of  a  sea-way  to  India, 
the  Moluccas,  and  China.  J.  W.  Boddam  Whetham,  in  a  book  entitled 
Across  Central  America,  gives  interesting  notes  of  travel  through  a  hith- 
erto rarely  Tisited  region,  with  an  account  of  some  of  the  wonderful  ruins 
of  Central  America. 

MICB0800PY.1 

E.  Gu!fDLACH*8  Nkw  Pcriscopio  Etk-Fircb. — The  Ilughenian 
eye-piece,  as  originally  constructed,  consists,  as  is  well  known,  of  two 
plano-convex  lenses,  of  which  one,  the  field-lens,  has  three  times  the  fo- 
cal length  of  the  other,  the  eye-lens,  the  distance  between  the  two  be- 
ing equal  to  double  the  focal  length  of  the  eye-lens,  the  plane  side  of  the 
leld-lens  facing  the  convex  side  of  the  eye-lens. 

The  field-lens  not  only  widens  the  field  of  view  but  also  corrects  the 
spherical  as  well  as  the  chromatic  aberration,  as  it  is  placed  beyond  the 
fscal  distance  of  the  eye-lens  (which  is  the  actual  eye-piece),  and  in  con- 
•equence  thereof  acts  negatively  to  the  same. 

This  correction,  however,  is  not  a  complete  one,  for  with  the  most  fii- 
vorable  distance  between  the  two  lenses  a  not  inoonsiilerable  remnant  of 
the  chromatic  aberration  still  remains,  while  the  spherical  aberration  is 
already  correspondingly  over-corrected.  The  first  is  noticeable  by  the 
blue  edge  bordering  that  side  of  the  object  which  is  turned  toward  the 
centre,  when  the  object  is  placed  towards  the  edge  of  the  field;  the 
remnant  of  the  spherical  aberration  causes  the  distortion  and  want  of 
sharpness  of  definition  at  the  edge  of  the  field.  By  increasing  the  dis- 
tance between  the  field-lens  and  eye-lens  the  blue  color  may  indeed  be 
made  to  disappear,  but  the  spherical  aberration  increases  corrcRpond- 
iagly,  and  the  field  is  narrowed  considerably.  If,  on  the  contrary,  the 
fiekl-lens  ia  brought  closer  to  the  eye-lens,  the  spherical  aberration  is 
certainly  diminished ;  but  notwithstanding  this,  the  image  at  the  edge  of 
the  field  does  not  become  any  more  sharply  defined,  because  the  chro- 
aatie  aberration  has  increased  in  equal  ratio. 

One  advantage,  however,  is  gained  by  approaching  the  field-lens  closer 
to  the  eye-lens,  namely,  a  considerable  widening  of  the  field. 

U,  under  these  circumstances,  the  aberrations  of  the  eye-lens  arc  cor- 

>  Conducted  by  Da.  R.  H.  Wabd.  Troy,  N.  Y. 
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rected  by  suitably  composiDg  the  same  of  flint  and  orown  glass,  we  ha?e 
an  eye-piece  which,  with  all  the  advantages  of  the  Hughenian  eye-piece, 
surpasses  the  latter  by  having  a  larger  field. 

These  facts  form  the  basis  of  the  construction  of  the  Kellner  ortho- 
scopic  eye-pieces.  Kellner  brought  the  field-lens  into  the  focus  of  the 
eye-lens,  made  the  latter  achromatic,  and  chose  such  curvatures  as  to 
remove  the  spherical  aberration  and  show  a  flat  field,  for  which  latter 
purpose  he  also  transformed  the  plano-convex  field-lens  into  a  double-con« 
vex  one. 

The  simultaneous  accomplishment  of  all  these  results  was  favored  by 
the  circumstance  that  in  approaching  in  a  Hughenian  eye-piece  the  field- 
lens  to  the  eye-lens  the  spherical  aberration  diminishes  more  rapidly 
than  the  chromatic.  The  preponderance  of  the  latter  over  the  former  in 
the  Hughenian  eye-piece  must  therefore  admit  of  being  equalized  at  a 
certain  point,  or  rather  must  accommodate  itself  at  this  point  to  a  similar 
disproportion  in  the  achromatic  eye-lens.  This  point,  however,  is,  as  in 
the  Kellner  eye-piece,  almost  exactly  the  focus  of  the  eye-lens. 

A  further  approach  of  the  field-lens  to  the  eye-lens  (bringing  the  lat- 
ter within  the  focus  of  the  former),  again  gives  the  preponderance  to  the 
chromatic  aberration,  and  an  equalization  by  an  achromatic  double  lens 
becomes  impossible  under  the  circumstances. 

If,  however,  such  further  approach  should  be  possible  without  such  or 
other  disadvantages,  it  would  be  very  desirable,  not  only  on  account  of 
the  enlargement  of  the  field  which  it  would  cause,  but  also  on  account  of 
the  circumstance  that  when  the  field-lens  is  in  the  exact  focus  of  the  eye- 
lens  every  fine  particle  of  dust  on  the  former  is  clearly  visible  and 
sharply  defined,  greatly  interfering  with  the  observation. 

These  facts  and  considerations  caused  me  to  reflect  whether  a  triple 
eye-lens  (consisting  of  two  positive  crown-glass  lenses  and  one  negative 
flint-glass)  instead  of  a  double  lens  would  not  better  answer  the  condi- 
tions, and  I  have  in  consequence  succeeded  in  forming  such  a  lens  which 
answers  the  purpose  in  a  very  high  degree. 

My  new  "  periscopic  eye-piece  "  consists  of  a  triple  eye-lens,  a  double- 
convex  field-lens,  the  latter  being  situated  within  the  focal  distance  of  the 
former,  and  a  diaphragm  located  in  the  focus  of  the  equivalents  of  both 
lenses. 

The  field  of  the  new  eye-piece  is  considerably  larger  and  flatter  than 
that  of  Kellner's,  and  the  image  is  sharply  defined  to  the  extreme  edge. 

As  the  focus  of  this  eye-piece  lies  behind  the  field-lens  (the  same  as  in 
Hamsden's  eye-piece),  it  is  particularly  suitable  for  micrometers,  espe- 
cially as  the  division  is  distinctly  and  in  correct  proportion  visible  to  the 
extreme  edge,  which  is  notably  not  the  case  with  Ramsden's  eye-piece. 

A  micrometer  division  placed  in  the  focus  of  this  eye-piece  shows, 
moreover,  very  perspicuously  the  high  degree  of  the  correction  of  the  ab- 
errations, while  the  image  transmitted  by  an  objective  can  be  no  relia- 
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ble  test,  AS  the  aberrations  of  the  objecU?e,  particalarly  the  dbtortion, 
are  eaialj  confoaoded  with  those  of  the  eye-pieoe.  —  E.  Gundlacii. 

Objectites  A8  Illumixatobs.  — Mr.  George  W.  Morehouse  urges 
strongly  the  use  of  the  best  attainable  objectives  as  substitutes  for  the 
▼arioos  illuminating  aooessories  furnished  with  microscopes,  on  the  prin- 
ciple that  the  illuminator  should  exactly  equal  the  magnifier  in  capacity 
in  all  respects,  which  he  has  not  found  true  of  any  of  the  illuminators. 
By  using  immersion  objectives  of  the  highest  angle,  properly  centred  and 
fbcosed,  as  achromatic  condensers,  he  believes  the  truest  appearance  of 
the  object  is  obtained,  and  with  tjie  least  liability  to  errors  of  interpreta- 
tion, the  images  of  structure  lying  in  different  focal  planes  being  sep- 
arated with  the  greatest  accuracy.  Of  course,  the  objects  for  this  use 
oifBst  be  mounted  in  balsam  between  two  thin  cover-glasses,  or  if 
mounted  dry  they  must  be  in  actual  contact  with  both  glasses. 

He  has  also  had  more  than  ordinary  success  with  the  plan  of  making 
the  objective  its  own  illuminator  for  opaque  objects,  first  successfully  in« 
troduced  by  Prof.  H.  L.  Smith.  He  uses  the  form  known  as  Beck's 
vertical  illuminator,  which  is  a  thin  glass  disk  in  an  adapter  above  the 
objective,  light  from  a  flat-wicked  lamp  placed  edgeways,  at  a  distance 
of  about  eight  inches,  being  reflected  by  the  disk  through  the  objective 
upon  the  object  The  image  of  the  flame  should  be  seen  in  the  centre  of 
the  field,  where,  with  immersion  objectives  of  the  highest  angle,  details 
of  sorfisce  structure  can  be  seen  with  the  greatest  distinctness  with  powers 
as  high  as  four  thousand  diameters.  The  projecting  spines  upon  the  test 
podura  scales  can  be  thus  seen  both  ou  the  surface  and  at  the  edge  of  the 
scales ;  and  even  objects  that  only  im|)erfectly  reflect  the  light,  such  as 
diatoms,  can  be  distinguished  with  clearness  and  beauty.  lHeuro$igma 
amgulaimm  b  seen  in  hexagons,  and  A,  peliueida  shows  the  striae  shaqily 
when  the  illumination  is  rendered  one-sided  by  the  hand  or  any  other 
obstmction  held  partly  between  the  flame  an<l  the  reflecting  disk. 

MouxTiNO  IN  Dammab. — The  occasional  failure  of  specimens  mount- 
ed in  dsmmar  to  keep  well,  by  reason  of  the  external  ring  of  varnish  run- 
ning in,  or  other  disaster  due  to  imperfect  hardening  of  the  dammar,  has 
led  to  an  interesting  and  useful  discussion  in  the  pages  of  Science  Gosttp, 
The  best  method  seems  to  be  to  place  the  object,  previously  soaked  in 
tnrpentine  or  bensole,  on  the  slide,  and  Uien  either  drop  the  dammar  on 
tlie  object  and  press  down  on  it  the  slightly  warmed  cover-glass,  or  else 
place  the  object  from  the  turpentine  on  tUe  slide,  cover  it  with  the  cover- 
glaas,  and  allow  the  dammar  to  flow  in  assisted  by  a  moderate  warmth, 
—  in  either  case  the  slide  being  at  once  transferred  to  a  metal  plate  alK>ut 
u  inchea  above  the  flame  of  a  spirit  lamp.  As  the  heat  should  not  be 
iofficient  to  boil  the  dammar,  air  bubbles  will  not  form,  an<l  the  progress 
of  the  drying  need  not  be  closely  watched  while  attending  to  other  work. 
la  about  an  hour  the  dammar  will  be  so  hardened  as  to  be  quite  safe,  the 
pcneite  time  to  remove  it  from  the  plate  being  determined  by  taking  up 


634  Seientifie  Newi.  [October, 

OD  the  point  of  a  pin  a  particle  of  the  superfluous  material  which  has 
collected  at  the  edge  of  the  cover,  which  should  form,  when  cold,  a 
globule  perfectly  hard  and  not  at  all  sticky. 

Opaque-Glass  Slides.  —  Mr.  Carl  Meinerth  contributes  to  the 
Postal  Club  a  slide  having  an  opaque  object  mounted  on  a  slide  of  white 
porcelain-glass.  Some  years  ago  Rev.  E.  C.  BoUes  suggested  a  similar 
use  of  black  glass  for  white  objects.  Both  methods  make  very  hand- 
some slides,  though  for  real  usefulness  we  prefer  the  ordinary  slides,  as 
there  is  scarcely  an  object  on  which  it  might  not  at  some  time  be  desired 
to  pass  light  through  the  glass,  while  a  dark  background  can  always  be 
easily  secured. 

Exchanges.  —  Diatomaceous  material  containing  trioeratium  wanted 
in  exchange  for  mounted  specimens.  Address  G.  C.  Morris,  E.  Tulpe- 
hocken  St.,  Germantown,  Philadelphia. 

^  Plumule  "  scales  of  small  cabbage  butterfly  (Pieris  Rapm)^  mounted, 
for  good  slides.  Address  Edward  Penuock,  805  Franklin  Su,  Philadel- 
phia. 

SCIENTIFIC  NEWS. 

—  As  the  close  season  for  salmon  commences  August  1st  and  extends 
to  November  Ist,  no  more  of  these  fishes  will  be  on  sale  while  they  are 
spawning  in  our  rivers.  The  law  is  very  stringent  against  their  sale  dur- 
ing the  season,  and  makes  it  a  misdemeanor  to  catch,  sell,  or  have  them 
in  possession.  —  San  Francisco  paper, 

—  Dispatches  of  July  2d  state  that  plentiful  rains  have  fallen  lately  in 
the  famine-stricken  districts  of  Northern  China,  and  the  crops  are  in  a 
flourishing  condition.  Locusts  have,  however,  appeared  in  some  parts 
and  committed  great  ravages. 

— The  Shepard  Scientific  Collections  have  recently  been  purchased 
by  the  authorities  of  Amherst  College,  at  a  cost  of  $40,000,  a  sum  about 
one  half  their  appraised  value.  These  collections  are  three  in  number, 
a  geological,  a  mineralogical,  and  a  meteoric.  The  mineralogical  collec- 
tion is  one  of  rare  beauty  and  value,  while  the  meteoric  ranks  as  the 
fourth  in  point  of  size  and  interest  in  the  world.  The  college  has  thus 
secured  some  of  the  most  important  and  valuable  collections  possessed  by 
any  university,  either  in  this  country  or  in  Europe.  These  collections 
were  taken  to  Amherst  from  New  Haven  in  1847,  and  although  depos- 
ited by  Professor  Shepard  in  tl9d  college  cabinets  at  Amherst  have  hith- 
erto been  the  property  of  Professor  Shepard. 

— Dr.  A.  B.  Meyer,  director  of  the  Royal  Zoological  Museum  of 
Dresden,  announces  his  intention  to  publish  figures  of  rare  bird-skeletons, 
hitherto  not  at  all  or  insufficiently  figured.  The  work  will  be  issued  in 
parts,  containing  ten  plates  each,  at  intervals  of  about  three  months. 
The  price  of  each  part  will  be  fifteen  shillings,  and  the  edition  limited. 

—Messrs.  A.  0.  Hume,  C.  H.  T.  and  G.  F.  L.  Marshall  will  shortly 
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bagin  the  pablicttioo  of  a  work  on  the  Game  Birds  of  India,  with  colored 
fllmtrmliont  of  all  the  known  species.  The  work  b  to  be  issaed  in  three 
Yolmnes,  and  will  comprise  not  only  the  grouse,  bastards,  pheasants, 
jaagle  fowls,  partridges,  eta,  bnt  also  the  rails,  cranes,  swans,  geese, 
docks,  snipes,  woodcock,  god  wits,  etc.  Price  per  volnme,  twenty-one 
■hillings  six  pence. 

—Professor  £.  S.  Morse,  of  Salem,  Mass.,  is  now  bosj  with  dredge 
aod  ■licroecope  in  Japan,  baring  fixed  his  headquarters  at  Inoshima, 
•evmteen  miles  south  of  Yokohama.  Recently  he  ascended  one  of  the 
highest  of  the  Japanese  mountains,  about  one  hundred  miles  from  the 
eoasti  and  found  opportunity  there  for  dredging  Lake  Chiusenji,  a  body 
of  water  4000  feet  above  sea  level.  Its  feuua  was  ascertained  to  be 
^le  peculiar.  Professor  Morse  will  return  to  the  United  States  in 
tiose  for  his  usual  courses  of  lectures  during  th^  coming  autumn  and  win« 
tar ;  but  afterwards,  in  1878,  he  expects  to  go  back  to  Japan,  having  ao- 
eepted  an  engagement  in  the  Imperial  University  of  Tokio,  as  professor 
of  biology.  He  has  also  projected  a  summer  school  of  natural  history, 
lo  be  conducted  on  the  coast  near  the  university.  His  text-book  for  be- 
ginners in  soology  b  to  be  translated  into  the  language  of  Japan,  and 
animals  native  to  that  country  are  to  be  substituted  for  the  American 
ooes  referred  to  throughout  the  volume. 

— During  the  eruption  of  Cotopaxi,  on  the  2Gth  of  last  June,  the  vol- 
cano, according  to  a  writer  in  the  NcUicn  of  September  6th,  poured  out  a 
eitaract  ^  ten  tim6s  the  bulk  of  Niagara,"  which  swept  away  everything 
before  it  in  its  course  and  submerged  a  large  extent  of  the  surrounding 
eoontry.  The  torrent  divided  and  descended  in  several  directions,  one 
branch  flowing  southerly  towanl  the  city  of  Latacunga,  twelve  miles  dis- 
tant* but  before  reaching  the  city  met  the  beds  of  three  rivers,  which 
earried  away  the  waters  and  saved  it  from  threatened  destruction.  The 
torrent,  however,  submerged  the  plain  of  Callo,  and  destroye<l  crops, 
fodoriea,  cattle,  and  bridges,  and  it  is  thought  the  ruins  of  the  palace  of 
tbe  Incas;  described  by  Humboldt,  have  not  escaped  its  ravages.  Another 
braodi  devastated  the  fertile  valley  of  Chillo,  destroying  property  valued 
at  over  two  millions  of  dollars,  while  the  loss  of  property  in  other  sec- 
tions b  said  to  be  equally  great.  It  is  also  estimated  that  the  Iom  of  life 
will  exceed  one  thousand  souls.  Although  the  surroundings  of  Quito 
were  laid  waste,  the  city  itself  suffered  only  from  a  storm  of  ashes,  which 
fell  first  in  the  form  of  coarse,  heavy  saud^ud  later  as  a  fine,  im|>alpalile 
dnst,  which  penetrated  everywhere.  The  darkness  was  intense  for  many 
hoars  and  a  reign  of  terror  pervaded  the  city.  It  is  said  that  ten 
years  of  peace  and  prosperity,  of  which  there  is  now  in  Ecuador  faint 
prospect,  will  not  suffice  to  repair  the  evils  wrought  in  a  few  hours  during 
this  memorable  eruption. 

^News  to  July  12th  received  by  recent  mails  fully  establishes  the  con* 
between  the  tidal  phenomena  observed  on  the  northern  coast  of 
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Japan  on  the  11th  of  May  and  the  disturbances  which  wrought,  almost 
simultaneously,  such  destruction  on  the  Peruvian  coast,  and  were  un- 
questionably the  cause  of  the  tidal  waves,  whose  effects  were  noticed  in 
such  equally  remote  places  as  Hawaii  and  the  eastern  shores  of  the  Aus- 
tralian continent. 

—  In  the  San  Joaquin  and  other  valleys  to  the  south  westward  the 
plains  are  so  parched  that  the  whole  sur&ce  of  the  earth  presents  the 
appearance  of  an  ash  bank.  Even  the  ground-squirrels  are  deserting 
the  plains  and  moving  up  towar^  the  foot-hills  in  search  of  food.  The 
Indians  regard  this  migration  as  indicative  of  an  approaching  wet  win- 
ter. —  R.  E.  C.  S. 

—  Specimens  of  silver  ore  recently  taken  from  the  Cerro  de  Pasco  sil- 
ver mines  in  Peru  show  that  the  submerged  portion  of  the  mountain  is 
very  rich,  and  a  rough  estimate  indicates  that  a  body  of  ore  will  be  ex- 
posed by  the  new  tunnel  which  Meiggs,  the  South  American  railroad 
king,  is  to  build,  worth  from  three  hundred  million  to  five  hundred  mil- 
lion dollars.  These  mines  have  laid  under  water  for  fifty  years*  and  are 
scarcely  known  to  the  present  generation,  though  they  had  been  worked 
for  two  hundred  and  fifly  years,  when  the  miners  had  to  stop  on  account 
of  the  water.  Peru  has  now  discovered  that  a  tunnel  can  be  built  which 
will  drain  the  mountain  completely  by  drawing  off  the  lake  from  which 
the  water  in  the  mine  comes ;  the  first  loads  of  the  now  submerged  ore 
are  expected  to  reach  Lima  in  four  months.  It  is  predicted  that  within  ten 
years  more  silver  will  be  taken  out  than  from  the  silver  mines  in  Nevada. 
This  tunnel  will  in  importance  be  a  rival  to  the  fomous  Sutro  tunnel, 
which  is  to  drain  the  great  Comstock  lode  of  Nevada,  though  the  latter 
is  of  much  greater  extent  —  R.  E.  C.  S. 


PROCEEDINGS  OF  SOCIETIES. 

The  American  Association  for  the  Advancement  of  Sci- 
ence. —  The  twenty -sixth  meeting  of  the  association  was  held  at  Nash- 
ville, Tenn.,  beginning  August  29th  and  ending  September  4th, —  the 
first  gathering  of  the  association  in  a  Southern  city  for  nineteen  years. 
One  hundred  and  seventy  members  and  fellows  were  in  attendance,  and 
about  two  hundred  and  twenty  new  members  were  elected  ;  thirty  were 
added  to  the  list  of  fellows.  Although  the  number  of  fellows  and  mem- 
bers present  was  less  than  at  ^me  former  meetings,  the  number  of  new 
members  added  was  considerably  above  the  average,  and  the  papers  read 
will  compare  favorably  in  point  of  number  and  quality  with  those  of 
previous  sessions.  The  reception  tendered  by  the  citizens  of  Nashville 
to  the  association  could  scarcely  have  been  more  cordial  or  appreciative, 
while  the  greatest  harmony  and  good  feeling  characterized  the  delibera- 
tions of  the  meetings.  The  reason  for  the  rather  smaller  attendance 
than  usual  is  not  far  to  seek,  being  evidently  due  in  part  to  the  grent 
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duUnce  of  the  place  of  meeting  from  the  homes  of  most  of  the  members, 
end  to  the  fact  that  at  this  seasou  of  great  heat  the  tendency  is  to- 
ward migration  in  the  direction  of  the  pole  rather  than  the  equator. 
The  almost  anboanded  hospitality  tendered  the  association  by  the  au- 
and  dtisens  of  Nashville  and  neighboring  cities  will  make  the 

(ion  one  long  to  be  remembered  by  the  members  whose  good  fortune 
it  was  to  be  present,  while  the  meeting  must  tend  to  stimulate  scientific 
pursuits  in  the  South  and  cement  more  closely  the  lovers  of  science  and 
learning  of  all  sections.  As  the  president  happily  remarked  in  his  re- 
sponse to  the  address  of  welcome  by  Judge  J.  M.  Lea  (in  behalf  of  the 
governor  of  Tennessee,  who  was  necessarily  absent),  nothing  of  a  polit- 
ical nature  estranges  from  each  other  the  lovers  of  science,  and  conse- 
quently at  this  first  meeting  of  the  association  in  a  Southern  city  since 
internal  dissensions  so  sorely  rent  our  country  no  reconciliations  were 
■ecsiiary.  At  the  dose  of  the  meeting  of  the  association  the  members, 
bj  invitation,  made  an  excursion  to  Chattanooga  and  Lookout  Mountain, 
a  portion  of  them  extending  the  trip  to  Central  Alabama,  reaching  Nash- 
on  their  return  on  Saturday,  September  8th. 

In  the  absence  of  the  retiring  president.  Prof.  William  B.  lingers,  the 
>ting  was  called  to  order  by  Prof.  James  Hall,  who  intrmiuced  tlie 
presi<lent-e]ect.  Prof.  Simon  Newcomb.  Owing  to  illness  Professor 
Rogers  had  been  unable  to  prepare  the  customary  address  expected  from 
the  retiring  president.  The  address  of  the  vice-president  of  Section  B 
(geology  and  natural  history),  Prof.  O.  C.  Marsh,  on  the  Introduction 
and  Succession  of  Vertebrate  Life  in  America,  was,  from  the  nature  of 
the  subject  and  the  high  authority  of  the  author  on  all  matters  relating 
to  this  important  question,  the  event  of  the  natural  history  section. 
Passing  rapidly  over  the  lower  groups,  Professor  Marsh  spoke  more  par- 
ticularly of  the  higher  vertebrates,  these  being  the  most  ini|)ortant  wit- 
Bcases  of  the  past,  since  through  their  higher  organization  they  were 
■M>re  susceptible  to  the  influences  of  slight  dimatic  changes  which 
would  otherwise  have  remained  unrecorded.  They  further  possess  inter- 
est inasmuch  as  they  mora  closely  approach  man  in  their  structure,  and 
thus  throw  light  upon  his  probable  origin. 

The  address  of  the  vice-president  of  Section  A,  Prof.  £.  C.  Pickering, 
who  was  unable  to  be  present,  was  read  by  the  temporary  chairman, 
Prolesaor  Thurston,  the  subject  being  The  Endowment  of  Research. 
With  the  man  of  sdence  there  is  generally  little  or  no  ]>ecuniary  rewnnl 
tor  his  success.  Consequently  he  is  obliged  to  engage  in  ^onie  other 
ipation,  generally  teaching,  which  still  allows  a  little  lime  for  re- 
If  these  same  men  were  able  to  devote  their  entire  energies  to 
iafCsdgatioD,  and  were  aided  by  the  necessary  appliances,  far  more 
would  be  accomplished.  The  solution  of  the  matter  was  organization, 
the  earrjing  out  of  a  plan  by  which  researehes  should  be  remlered  as 
■jtleniatic  at  the  process  of  medianical  arts.    A  plan  was  proposed 
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for  an  institation  for  making  researches ;  an  ideal  building  suited  to  socb 
a  purpose  was  described,  and  a  corps  of  trained  investigators  of  acknowl- 
edged scientific  ability,  beaded  by  a  president  and  aided  by  a  large  body 
of  assistants  and  workmen,  was  suggested. 

The  chairman  of  the  subsection  of  anthropology,  Dr.  Daniel  Wilson, 
being  also  unavoidably  absent,  his  able  address  on  Races  in  America  was 
read  by  Permanent  Secretary  Putnam.  The  author  in  this  address  re- 
ferred to  the  rich  field  America  offers  to  archaeologists,  and  called  special 
attention  to  subjects  of  inquiry  demanding  the  closest  investigation. 

Capt.  W.  H.  Dall,  who  was  appointed  last  year  a  committee  on  zo- 
ological nomenclature,  presented  an  elaborate  report  on  this  subject 
The  report  was  highly  commended  and  referred  by  vote  to  the  standing 
committee,  with  a  request  for  its  publication. 

Invitations  were  received  to  meet  next  year  at  St.  Louis,  Mo.,  and  at 
St  Paul,  Minn.  The  former  place  was  chosen,  where  the  meeting  will 
open  August  21,  1878.  The  following  general  ofiicers  were  elected  for 
the  next  meeting :  president,  Prof.  O.  0.  Marsh,  of  New  Haven ;  vice- 
president  of  Section  A,  Prof.  R.  H.  Thurston,  of  Hoboken,  N.  J. ;  vice- 
president  of  Section  B,  A.  R.  Grote,  of  Buffalo,  N.  T. ;  chairman  of 
the  sub-section  of  chemistry.  Prof.  F.  W.  Clarke,  of  Cincinnati,  O. ;  chair- 
man of  the  sub-section  of  microscopy,  Dr.  G.  S.  Blackie,  of  Nashville, 
Tenn. ;  permanent  secretary,  F.  W.  Putnam,  of  Cambridge ;  general 
secretary.  Dr.  H.  Carrington  Bolton,  of  Hartford,  Conn.  ;  secretary  of 
Section  A,  F.  £.  Nipher,  of  St  Louis,  Mo. ;  secretary  of  Section  B,  Dr. 
George  Littie,  of  Atlanta,  Ga. ;  treasurer,  William  S.  Yaux,  of  Philadel- 
phia, Pa. 

The  following  is  a  list  of  the  papers  read  relating  to  geology,  zodl- 
ogy,  botany,  anthropology,  and  microscopy :  Aug.  R.  Grote,  Our 
Knowledge  of  the  Cotton  Worm ;  A  New  Lepidopterous  Insect  Injuri- 
ous to  Vegetation  ;  An  International  Scientific  Survey ;  J.  W.  Powell, 
The  Structure  of  Eruptive  Mountains ;  William  Bross,  All  Life  condi- 
tionally Immortal ;  Thomas  Meehan,  On  Sex  in  Flowers ;  Miss  Virginia 
K.  Bowers,  The  Law  of  Repetition ;  Burt  G.  Wilder,  On  the  Respira- 
tion of  Amia;  Homer  F.  Basset,  Agamous  Reproduction  among  the 
Cynipidse ;  N.  S.  Shaler,  On  the  Original  Connection  of  the  Eastern 
and  Western  Coal-Fields  of  the  Ohio  Valley ;  On  the  Continuation  of 
the  Folds  of  the  Alleghany  Chain  to  the  North  of  the  Delaware  River; 
A.  C.  Campbell,  On  the  Mechanics  of  the  Flight  of  Birds  ;  Mrs.  H.  R. 
Ingram,  Atmospheric  Concussion  as  a  Means  of  Disinfection  ;  J.  M.  Saf- 
ford,  On  the  Silurian  Island  of  the  Cincinnati  Uplift  with  Reference  to 
its  Past  in  Tennessee ;  N.  S.  Shaler,  On  the  Geographical  and  Greological 
Distribution  of  the  Genus  Beatricea,  and  qf  Certain  Other  Fossil  Corals 
in  the  Rocks  of  the  Cincinnati  Group ;  T.  O.  Summers,  Jr.,  Some  Observa- 
tions on  the  Skull  of  the  Comanche ;  E.  D.  Cope,  On  the  Gassification  of 
the  Extinct  Fishes  of  the  Lower  Types;  J.  W.  Powell,  Overplacement ; 
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N.  S.  Shaler,  On  the  Recent  FonnatioQ  of  a  Small  ADticlinal  Axis  in  Lin- 
coln County,  Kentacky  ;  £.  D.  Cope,  Ou  the  Origin  of  Structural  Vari- 
ation ;  ^V.  R.  Grote  and  W.  II.  Pitt,  New  Spedment  from  the  Water 
Lime  Group  at   Buffalo ;  Samuel  J.  Wallace,  On  Geodcs  and   Other 
Fotftiloids ;  James  E.  Todd,  On  the  Annual  Deposits  of  the  Missouri 
River  during  the  Post-Pliocene ;  Ernst  Gundlach,  A  New  Periscopic 
Eye-Piece;    Alexis   A.  Julien,   Accessories    adapted   to    Lithological 
iDTesligation  ;  George  W.  Morehouse,  ObjectiTes  as  Illumiuators ;  C 
Leo  Mees,  On  tlie  Use  of  Ordinary  Low-Power  Objectives  for  Photog- 
raphy ;  R.  H.  Ward,  On  the  Cellular  Structure  of  I>entine ;  On  a  Mod- 
ification of  WenhamV  Reflex  Illuminator ;  T.  O.  Summers,  Jr.,  On  the 
Relative  Values  of  the  Powers  of  Objectives  and  Eye- Pieces  ;  T.  S terry 
Hunt,  Notes  on  the  Silurian  Waters  of  Washoe,  Nevada ;  Shuze  Isawa, 
On  the  Origin   of  the  Japanese;  Garrick  Mallery,  The  Former  and 
Present   Numbers  of  our  Indians;   Henry  Gillman,  Additional  Facts 
eoDoeming  Artificial  Perforations  of  the  Cranium  in  Ancient  Mounds  in 
Michigan ;  Edwin  A.  Barber,  Habits  of  the  Moqui  Tribe;  J.  W.  Powell, 
Some  Popular  Errors  concerning  the  North  American  Indians;  Alexis 
A.  Julien,  On  the  Ancient  Excavations  of  Western  North  Carolina ;  IL 
N.  Rusty  Report  on  the  Exploration  of  the  Graves  of  tlie  Mound  Build- 
ers in  Scott  and  Mississippi  Counties,  Missouri ;  J.  W.  Powell,  Introduc- 
tkm  to  the  Study  of  Indian  Languages ;  Joseph  B.  Killebrew,  Geology 
and  Tofiography  of  the  Oil  Regions  of  Tennessee  and  the  Oil  Springs 
and  Wells ;  T.  Sterry  Hunt,  Notes  on  the  Geology  of  the  Rocky  Mount- 
ains ;  James  M.  Safford,  Notes  of  a  Specimen  of  Cyrtodonta  ventricosa 
from  the  Lower  Silurian ;  A.  E.  Wetherby,  The  Variation  of  Certain 
Fresh- Water  Mollusks  of  the  United  States,  and  their  Geographical 
Distribution ;  J.  H.  Huntington,  Geology  of  tlie  Region  on  the  Head 
Waters  of  the  Androscoggin  River ;  E.  D.  Cope,  On  the  Characters  of 
a  New  Cretaceous  Saurian  from  the  Itocky  Mountains ;  E.  L.  Drake,  A 
Section  of  McKiuny  Hilly  Tennessee ;  B.  S.  Hedrick,  On  the  Use  to  bo 
maile  of  Post  Route  Maps  in  the  Advancement  of  Science  :  E.  T.  Cox, 
Geological  Position  and  Mode  of  Origin  of  Ilydrated  Brown  Oxide  of 
Iron ;  R.  L.  Earkpatrick,  On  the  lielation  of  Organ  to  Function,  or  of 
Form  in  General  to  Mode  of  Energy  received  and  exerted ;  James  A. 
Ridley,  On  the  Fibre  of  Gossypium  berbaceum  (cotton  plant)  consid- 
ered with  Reference  to  a  Practical  Application  of  its  Manufacture. 
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Thk  Gkolooical  Magazine.  —  August.  Across  Europe  and 
Traveling  Notes  (Part  II.),  St.  Petersburg  to  Perm,  by 
Mm  Milne.  A  Sketch  of  the  Geology  of  Keighley,  Skip  ton,  and 
GrassiDgtOD,  by  J.  R.  Dakyns.    Notes  on  the  Correlation  of  the  Beds 

^  Tbs  articles  soaoisratsd  under  this  head  will  be  for  the  most  part  selected. 
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coDstitutiDg  the  Upper  GreeDsand  and  Chloritic  Marl,  by  A.  J.  Fukes 
Browne. 

The  Geographical  Magazine. — Aagast.  The  Arctic  Expedi- 
tion, xvii.  Refutation  of  the  Assertions  of  Hostile  Critics.  The  Ben- 
gal Cyclone  of  1876.  Affairs  in  Japan,  by  R.  H.  Bmnton.  The  Liv- 
ingstonia  Mission,  by  J.  Thornton  Macklin  and  J.  Stewart.  The  Great 
Earthquake  on  the  Coast  of  Peru  of  May  9,  1877.  Exploration  in 
Patagonia,  by  F.  P.  Moreno.  The  India-Rubber  Trees  in  Brazil,  by 
Robert  Cross. 

Science  Gossip.  —  August  A  Sketch  of  the  Geology  of  Plymouth 
and  the  Neighborhood  (illustrated).  Botanical  Notes  in  the  Neighbor- 
hood of  Cader-Idris.  The  Seals  and  Whales  of  the  British  Seas,  No.  3 
(illustrated).  Another  Sketch  in  the  West  of  Ireland  (illustrated). 
The  Economical  Products  of  Plants  (illustrated).  A  Microscopical 
Slide-Box  (illustrated). 

Microscopical  Journal.  —  August  A  Simple  Device  for  the 
Illumination  of  Balsam-Mounted  Objects  for  Examination  with  Certain 
Immersion  Objectives  whose  '*  Balsam  Angle  "  is  ninety  degrees  or  up- 
wards, by  J.  J.  Woodward.  An  Essay  on  the  Classification  of  the  Dia- 
tomaceas,  by  M.  Paul  Petit,  translated  by  F.  Kilton.  Note  oo  a  New 
Paraboloid  Illuminator  for  Use  beneath  the  Microscope  Stage.  Also 
Note  on  the  Resqlution  of  Podura  Scale  by  Means  of  the  New  Parabo- 
loid, by  James  Edwards.  The  Development  of  the  Ovum,  by  W.  N. 
Dallinger  and  J.  Drysdale.  German  Methods  in  Histology  and  Em- 
bryology, by  Charles  Sedgwick  Minot 

American  Journal  of  Science  and  A.rts.  —  September.  Notes 
on  the  Internal  and  External  Structure  of  Palseozoic  Crinoids,  by  C. 
Wachsmuth.  Phenomena  of  Binocular  Vision,  by  J.  LeConte.  The 
Relation  of  the  Geology  of  Vermont  to  that  of  Berkshire,  by  J.  D. 
Dana.  Notice  of  a  New  Grenus  of  Annelids  from  the  Lower  Silurian, 
by  G.  B.  Grinnell.     New  Vertebrate  Fossils,  by  O.  C.  Marsh. 

Bulletin  of  ihe' United  States  Geological  and  Geooraph* 
ICAL  Survey  op  the  Territories.  —  Vol.  iii.,  No.  4.  The  First  Dis- 
covered Traces  of  Fossil  Insects  in  the  American  Tertiaries,  by  Samuel 
H.  Scudder.  Description  of  Two  Species  of  Carabidse  found  in  the  In- 
terglacial  Dep'^sits  of  Scarboro  Heights,  near  Toronto,  Canada,  by  Sam- 
uel H.  Scudder.  Report  upon  the  Insects  collected  by  P.  R.  Uliler 
during'  the  Explorations  of  1875,  including  Monographs  of  the  Families 
Cydnidse  and  Saldse,  and  the  Hemiptera  collected  by  A.  S.  Packard,  Jr., 
M.  D.,  by  P.  R.  Uhler.  Description  of  Cambarus  Couesi,  a  New  Species 
of  Crawfish  from  Dakota,  by  Thomas  H.  Streets,  M.  D.  U.  S.  N.  On 
a  Carnivorous  Dinosaurian  from  the  Dakota  Beds  of  Colorado,  by  K  D. 
Cope.  A  Contribution  to  the  Knowledge  of  the  Ichthyological  Fauna  of 
the  Green  River  Shales,  by  E.  D.  Cope.  On  the  G^nus  Erisichthe,  by 
E.  D.  Cope. 
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THE  COLORS  OF  ANIMALS  AND  PLANTS.*    ' 

BT   ALFRF.D   RU88EL  WALLACE. 
I.      THE  COLORS  OF  ANOf  AI^. 

T^HERE  is  probably  no  one  quality  of  natunil  objects  from 
-*-  which  we  derive  so  much  pure  and  intellectual  enjoyment  as 
.  from  their  colors.  The  ^'  heavenly  '*  blue  of  the  firmament,  the 
glowing  tints  of  sunset,  the  exquisite  purity  of  the  snowy  mount- 
ains, and  the  endless  shades  of  green  presented  by  the  verdure- 
dad  surface  of  the  eartli,  are  a  never-failing  source  of  pleasure 
to  all  who  enjoy  the  inestimable  gift  of  sight.  Yet  these  consti- 
tute, as  it  were,  but  the  frame  and  backgi*ound  of  a  marvelous 
and  ever-changing  picture.  In  contrast  with  tliese  broad  and 
toothing  tints,  we  have  presented  to  us,  in  the  vegetable  and 
animal  worlds,  an  infinite  variety  of  objects  adorned  with  the 
most  beautiful  and  most  varied  hues.  Flowers,  insects,  and  birds 
are  the  organisms  most  generally  ornamented  in  this  way ;  and 
their  symmetry  of  form,  their  variety  of  structure,  and  the  lavish 
abundance  with  which  they  clothe  and  enliven  the  earth  cause 
them  to  be  objects  of  universal  admiration.  The  relation  of  this 
wealth  of  color  to  our  mental  and  moral  nature  is  indisputable. 
The  child  and  the  savage  alike  admire  the  gay  tints  of  flower, 
bird,  and  insect ;  while  to  many  of  us  their  contemplation  brings 
a  Bohice  and  enjoyment  which  is  both  intellectually  and  morally 
beneficial.  It  can  then  hardly  excite  surprise  that  this  relation  was 
long  thought  to  afford  a  sufficient  explanation  of  the  phenomena 
of  color  in  nature,  and  although  the  fact  that 

"Full  miny  a  flower  it  born  to  bUfth  nnscen, 
And  waste  iu  tweetneii  on  the  dewrt  air  " 

night  teem  to  throw  some  doubt  on  the  sufficiency  of  the  expla- 
natioD,  the  answer  was  easy :  that,  in  the  progress  of  discovery, 

^  From  Macroillan'i  Magazine. 
Copjriffbt,  1877,  by  A.  8.  PACKAaa,  Ji. 
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man  would,  sooner  or  later,  find  out  and  enjoy  every  beauty  that 
the  hidden  recesses  of  the  earth  have  in  store  for  him.  This 
theory  received  great  support  from  the  difficulty  of  conceiving 
any  other  use  or  meaning  in  the  colors  with  which  so  many  nat- 
ural objects  are  adorned.  Why  should  the  homely  gorse  be 
clothed  in  golden  raiment,  and  the  prickly  cactus  be  adorned 
with  crimson  bells  ?  Why  should  our  fields  be  gay  with  butter- 
cups, and  the  heather-clad  mountains  be  clad  in  purple  robes? 
Why  should  every  laud  produce  its  own  peculiar  floral  gems,  and 
the  Alpine  rocks  glow  with  beauty,  if  not  for  the  contemplation 
and  enjoyment  of  man  ?  What  could  be  the  use  to  the  butterfly 
of  its  gayly-painted  wings,  or  to  the  humming-bird  of  its  jeweled 
breast,  except  to  add  the  final  touches  to  a  world  picture,  calcu- 
lated at  once  to  please  and  to  refine  mankind?  And  even  now, 
with  all  our  recently  acquired  knowledge  of  this  subject,  who 
shall  say  that  these  old-world  views  were  not  intrinsically  and 
fundamentally  sound,  and  that  although  we  now  know  that 
color  has  "  uses "  in  nature  that  we  little  dreamed  of,  yet  the 
relation  of  those  colors  to  our  senses  and  emotions  may  be  an- 
other and  perhaps  more  important  use  which  they  subserve  in 
the  great  system  of  the  universe  ? 

We  now  propose  to  lay  before  our  readers  a  general  account 
of  the  more  recent  discoveries  on  this  interesting  subject,  and,  in 
doing  so,  it  will  be  necessary,  first,  to  give  an  outline  of  the  more 
important  facts  as  to  the  colors  of  organized  beings ;  then,  to 
point  out  the  cases  in  which  it  has  been  shown  that  color  is  of 
use ;  and,  lastly,  to  endeavor  to  throw  some  light  on  its  nature 
and  the  general  laws  of  its  development. 

Among  naturalists  color  was  long  thought  to  be  of  little  im- 
port, and  to  be  quite  untrustworthy  as  a  specific  character.  The 
numerous  cases  of  variability  of  color  led  to  this  view.  The  occur- 
rence of  white  blackbirds,  white  peacocks,  and  black  leopards,  of 
white  bluebells,  and  of  white,  blue,  or  pink  milkworts  led  to  the 
belief  that  color  was  essentially  unstable ;  that  it  could  therefore 
be  of  little  or  no  importance,  and  belonged  to  quite  a  different 
class  of  characters  from  form  or  structure.  But  it  now  b^ns 
to  be  perceived  that  these  cases,  though  tolerably  numerous,  are, 
after  all,  exceptional,  and  that  color,  as  a  rule,  is  a  constant 
character.  The  great  majority  of  species,  both  of  animals  and 
plants,  are  each  distinguished  by  peculiar  tints  which  vary  very 
little,  while  the  minutest  markings  are  often  constant  in  thou- 
sands or  millions  of  individuals.     All  our  field  buttercups  are 
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invariably  yellow,  and  our  poppies  red,  while  many  of  our  but- 
terflies and  birds  resemble  each  other  in  ever}-  sfMit  and  stn*ak  of 
color  through  thousands  of  individuals.  We  also  find  that  color 
is  e<  instant  in  whole  genera  and  other  groups  of  species.  The 
Genistas  are  all  yellow,  the  Erythrinas  all  red ;  many  geneni  of 
Canibid.'D  are  entirely  black;  whole  families  of  binls  —  as  the 
Dendrocolaptidas  —  are  brown ;  while  among  butterflies  the  nu- 
merous species  of  Lycaena  are  all  more  or  less  blue,  those  of 
Pontia  white,  and  those  of  Callidryas  3'ellow.  An  extensive 
survey  of  the  organic  world  thus  leads  us  to  the  conclusion  that 
ct)lor  is  by  no  means  so  unimportant  or  inconstant  a  cluiracter 
as  at  first  sight  it  appears  to  be ;  and  the  more  we  examine  it 
the  more  convinced  we  shall  b(H;omc  that  it  must  serve  some  pur- 
pose in  nature,  and  that  besides  charming  us  by  its  diversity  and 
beauty  it  must  be  well  worthy  of  our  attentive  study,  and  have 
manv  secrets  to  unfold  to  us. 

In  order  to  group  the  great  variety  of  facts  relating  to  the 
colors  of  the  organic  world  in  som«;  intelligible  way,  it  will  be 
best  to  consider  how  far  the  chief  theories  already  pn>posed  will 
account  for  them.  One  of  the  most  obvious  and  most  }>opular 
of  these  theories,  and  one  which  is  still  held,  in  part  at  least,  by 
many  eminent  natunilists,  is  that  color  is  due  to  some  din>ct 
action  of  the  heat  and  light  of  the  sun,  thus  at  once  accounting 
for  the  great  number  of  brilliant  birds,  insects,  and  flowers 
which  are  found  between  the  tropics.  Hut  here  we  must  ask 
irhether  it  is  really  the  fact  that  color  is  more  develoiH*d  in  trop- 
ical than  in  temperate  climates  in  proportion  to  the  whole  num- 
ber of  species ;  and,  even  if  we  find  this  to  be  so,  we  have  to 
inquire  whether  there  are  not  so  many  and  such  striking  excep- 
tions to  the  rule  as  to  indicate  some  other  caust^s  at  work  than 
the  direct  influence  of  solar  light  and  heat.  As  this  is  a  most 
important  question  we  must  go  into  it  somewhat  fully. 

It  is  undoubtedly  the  case  that  there  are  an  immensely  greater 
number  of  richly-colored  birds  and  insects  in  tropical  than  in 
temperate  and  cold  countries ;  but  it  is  by  no  means  so  ciTtain 
that  the  proportion  of  colored  to  obscure  R])ecies  is  much  or  any 
greater.  Naturalists  and  collectors  well  know  that  the  majority 
of  tropical  birds  are  dull  colored ;  and  there  are  whole  families, 
eomprising  hundreds  of  species,  not  one  of  which  exhibits  a  piir- 
ticle  of  bright  color.  Such  are  the  Timaliid:e  of  the  eastern  and 
the  Dendrocolaptida)  of  the  western  hemisphere.  Again,  many 
graiips  of  birds,  which  are  universally  distributed,  are  no  more 
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adorned  with  color  in  the  tropical  than  in  the  temperate  zone : 
such  are  thrushes,  wrens,  goat-suckers,  hawks,  grouse,  ployeni, 
and  snipe ;  and  if  tropical  light  and  heat  have  any  direct  color- 
ing effect,  it  is  certainly  most  extraordinary  that  in.  groups  so 
varied  in  form,  structure,  and  habits  as  those  just  mentioned  the 
tropical  should  be  in  no  wise  distinguished  in  this  respect  from 
the  temperate  species.  The  brilliant  tropical  birds  mostly  be- 
long to  groups  which  are  wholly  or  almost  wholly  tropical,  as 
the  chatterers,  toucans,  trogons,  and  pittas ;  but  as  there  are, 
perhaps,  an  equal  number  of  groups  which  are  wholly  dull  col- 
ored, while  others  contain  dull  and  bright  colored  species  in 
nearly  equal  proportions,  the  evidence  is  by  no  means  strong  that 
tropical  light  or  heat  has  anything  to  do  with  the  matter.  But 
there  are  also  groups  in  which  the  cold  and  temperate  zones  pro- 
duce finer-colored  species  than  the  tropics.  Thus  the  arctic  ducks 
and  divers  are  handsomer  than  those  of  the  tropical  zone,  while 
the  king  duck  of  temperate  America  and  the  mandarin  duck  of 
Northern  China  are  the  most  beautifully  colored  of  the  whole 
family.  In  the  pheasant  family  we  have  the  gorgeous  gold  and 
silver  pheasants  in  Northern  China  and  Mongolia,  and  the  su- 
perb impeyan  pheasant  in  the  temperate  Northwest  Himalayas, 
as  against  the  peacocks  and  fire-backed  pheasants  of  tropical 
Asia.  Then  we  have  the  curious  fact  that  most  of  the  bright- 
colored  birds  of  the  tropics  are  denizens  of  the  forests,  where 
they  are  shaded  from  the  direct  light  of  the  sun,  and  that  they 
abound  near  the  equator,  where  cloudy  skies  are  very  prevalent ; 
while,  on  the  other  hand,  places  where  light  and  heat  are  at  a 
maximum  have  often  dull-colored  birds.  Such  are  the  Sahara 
and  other  deserts,  where  almost  all  the  living  things  are  sand 
colored ;  but  the  most  curious  case  is  that  of  the  Galapagos  Isl- 
ands, situated  under  the  equator  and  not  far  from  South  Amer- 
ica, where  the  most  gorgeous  colors  abound,  but  which  are  yet 
characterized  by  prevailing  dull  and  sombre  tints  in  birds,  in- 
sects, and  flowers,  so  that  they  reminded  Mr.  Darwin  of  the  cold 
and  barren  plains  of  Patagonia.  Insects  are  wonderfully  brill- 
iant in  tropical  countries  generally,  and  any  one  looking  over  a 
collection  of  South  American  or  Malayan  butterflies  would  scout 
the  idea  of  their  being  no  more  gayly  colored  than  the  average 
of  European  species,  and  in  this  they  would  be  undoubtedly 
right.  But  on  examination  we  should  find  that  all  the  more 
brilliantly  coloi*ed  groups  were  exclusively  tropical,  and  that 
where  a  genus  has  a  wide  range  there  is  little  difference  in  color- 
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ation  between  the  species  of  cold  and  warm  countries.  Tluis  the 
European  Vanessides*  inehidtng  the  beautiful  '^  peacock/'  ^^  Cam- 
berwell  beauty/'  and  *^  re<l  admiral "  butterflies,  are  quite  up  to 
the  avenige  of  tropical  beauty  in  the  same  group,  and  the  re- 
mark will  equally  apply  to  the  little  "blues"  and  "coppers;" 
wliile  the  Alpine  "Apollo"  butterflies  have  a  delicate  beauty 
that  cairi  hardly  be  surpiuised.  In  other  insects,  which  are  less  di- 
ivotly  dependent  on  climate  and  vegetation,  we  find  even  greater 
anonialii*s.  In  the  immense  family  of  the  Carabid.nB  or  predaceous 
grtMind- beetles  the  northern  forms  fully  equal,  if  they  do  not 
sur|iaM«  all  that  the  tropics  cjin  pro<hice.  Everywhere,  too,  in 
hot  countri<*s,  there  are  thouKinds  of  obscure  species  of  insects 
which,  if  they  were  all  collect<Ml,  wouhl  not  improbably  bring 
down  the  average  of  color  to  much  about  the  same  level  as  that 
of  temperate  zones. 

But  it  is  when  we  come  to  the  vegetable  world  that  the  great- 
est misconception  on  this  subject  prevails.  In  abundance  and 
variety  of  floral  color  the  tropics  are  almost  univ<»r«dly  lH»lieved 
to  be  preeminent,  not  only  absolutely,  but  relatively  to  the  whole 
mass  of  vegetation  and  the  totil  number  of  s|>ecies.  Twelve 
Tears  of  observation  among  the  vegetation  of  the  eaistern  and  west- 
em  tropics  has,  however,  convinced  me  that  this  notion  is  entirely 
erroneous,  and  that,  in  proportion  to  the  whole  number  of  8|)ecie8 
of  plants,  those  having  gayly  colore<l  flowers  are  actually  more 
abundant  in  the  temperate  zones  than  between  the  tropics.  This 
will  be  found  to  be  not  so  extravagsint  an  assertion  as  it  may  at 
first  appear  if  we  consider  how  many  of  the  choicest  adornments 
of  oar  greenhouses  and  flower  shows  are  really  tem|>enite  as 
opposed  to  tropical  plants.  The  masses  of  color  productMl  by  our 
rhododendrons,  azaleas,  and  camellias,  our  ]>elargoniums,  calceo- 
larias^ and  cinerarias,  —  all  strictly  temperate  plants,  —  can  ct»r- 
tainly  not  be  surpassed,  if  they  can  be  equaled,  by  any  prtnluc- 
tions  of  the  tropics.^     But  we  may  go  further,  and  say  that  the 

1  It  mAT  be  objected  that  fno»t  of  the  plantii  nanie<)  are  rhoice,  cnliivntetl  rariftiet, 
far  tarpaaini;  in  color  the  orij^inal  itock,  while  the  tropical  pUntu  an*  nio^ily  un- 
farM  wild  tpecitM,  Bat  this  does  not  reallr  much  alTect  the  questiun  at  insiie.  For 
oar  iorists'  ipwgeoas  Tarieties  have  all  been  prudnced  nndcr  the  influence  of  oar 
doadjr  akim,  and  with  even  a  still  further  deflcioncr  of  Ii};ht,  owine  to  the  ne^^f<^it▼ 
of  pfoioetinir  tliem  ander  t^MM  (rom  our  sadden  chani^es  of  tem|ieratnie.  no  that  thej 
Vt  tbcmelvfs  an  additional  proof  that  tropical  li^ht  and  heat  are  not  needed  for  the 
pffodnecion  of  intense  and  raried  color.  Another  important  coniiideration  i*  that  theae 
calli^aled  waritiiet  in  roanr  eases  displace  a  number  of  wild  tptfcifM  which  are  hardlj. 
if  as  all,  cnltiTated,  Thus  there  are  acores  of  ijtecie*  of  wild  hollvhocks  Tarvini;  in 
as  Boefa  as  the  cnlUvated  varieties,  and  the  same  maj  be  said  of  the 
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hardy  plants  of  our  cold  temperate  zone  equal  if  they  do  not 
surpass  the  productions  of  the  tropics.  Let  us  only  remember 
such  gorgeous  tribes  of  flowers  as  the  roses,  peonies,  hollyhocks, 
and  antirrhinums,  the  laburnum.  Wistaria,  and  lilac,  the  lilies, 
irises,  and  tulips,  the  hyacinths,  anemones,  gentians,  and  poppies, 
and  even  our  humble  gorse,  broom,  and  heather ;  and  we  may 
defy  any  tropical  country  to  produce  masses  of  floral  color  in 
greater  abundance  and  variety.  It  may  be  true  that  individual 
tropical  shrubs  and  flowers  do  surpass  everything  in  the  rest  of 
the  world,  but  that  is  to  be  expected,  because  the  tropical  zone 
comprises  a  much  greater  land  area  than  the  two  temperate  zones, 
while,  owing  to  its  more  favorable  climate,  it  produces  a  still 
larger  proportion  of  species  of  plants  and  a  great  number  of 
peculiar  natural  orders. 

Direct  observation  in  tropical  forests,  plains,  and  mountains 
fully  supports  this  view.  Occasionally  we  are  startled  by  some 
gorgeous  mass  of  color,  but  as  a  rule  we  gaze  upon  an  endless 
expanse  of  green  foliage,  only  here  and  there  enlivened  by  not 
very  conspicuous  flowers.  Even  the  orchids,  whose  gorgeous  blos- 
soms adorn  our  stoves,  form  no  exception  to  this  rule.  It  is  only 
in  favored  spots  that  we  find  them  in  abundance ;  the  species  with 
small  and  inconspicuous  flowers  greatly  preponderate,  and  the 
flowering  season  of  each  kind  being  of  short  duration  they  rarely 
produce  any  marked  effect  of  color  amid  the  vast  masses  of  foli- 
age which  surround  tliem.  An  experienced  collector  in  the  east- 
ern tropics  once  told  me  that  although  a  single  mountain  in  Java 
had  produced  three  hundred  species  of  Orchideae  only  about  two 
per  cent,  of  the  whole  were  sufficiently  ornamental  or  showy  to 
be  worth  sending  home  as  a  commercial  speculation.  The  Al- 
pine meadows  and  rock  slopes,  the  open  plains  of  the  Cape  of  Good 
Hope  or  of  Australia,  and  the  flower  prairies  of  North  America 
ofifer  an  amount  and  variety  of  floral  color  which  can  certainly 
not  be  surpassed  even  if  it  can  be  equaled  between  the  tropics. 

It  appears,  therefore,  that  we  may  dismiss  the  theory  that  the 
development  of  color  in  nature  is  directly  dependent  on,  and  in 
any  way  proportioned  to,  the  amount  of  solar  heat  and  light  as 
entirely  unsupported  by  facts.     Strange  to  say,  however,  there 

pentstemons,  rhododendrons,  nnd  many  other  flowers;  and  if  these  were  all  brought 
together  in  well-grown  specimens  they  would  produce  a  grand  effect.  But  it  is  far 
easier  and  more  profitable  for  our  nursery-men  to  grow  varieties  of  one  or  two  apeciee, 
which  all  require  a  very  similar  culture,  rather  than  fifty  distinct  tpecietf  roost  of  which 
would  require  special  treatment,  the  result  being  that  the  varied  beauty  of  the  tem- 
perate flora  is  even  now  hardly  known  except  to  botanista  and  to  a  few  amateurs. 
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mre  some  rare  and  little-known  phenomena  which  prove  that,  in 
exceptional  cases,  li^ht  does  directly  affect  the  colors  of  natural 
objects,  and  it  will  be  as  well  to  consider  these  before  passing  on 
to  other  matters. 

A  few  years  ago  Mr.  T.  W.  Wood  called  attention  to  the 
carious  clianges  in  the  color  of  the  chrysalis  of  the  small  cabbage 
butterfly  (^Pontia  raptr^^  when  the  caterpillars  were  confined  in 
boxes  lined  with  different  tints.  Thus  in  black  boxes  they  were 
rery  dark,  in  white  boxes  nearly  white ;  and  he  further  sIiowikI 
that  similar  chang(*s  occurred  in  a  state  of  nature,  chrysiilises  fixed 
against  a  whitewsisheil  wall  being  nearly  white,  against  a  red- 
bricK  wall  reddish,  against  a  pitched  paling  nearly  black.  It  hsis 
also  been  observed  that  the  cocoon  of  the  em|)eror  moth  is  either 
white  or  brown,  according  to  the  surrounding  colors.  But  the 
most  extraordinary  example  of  this  kind  of  change  is  that  fur- 
nished by  the  chrysalis  of  an  African  butterfly  (^Papilio  Nireui)^ 
ohservcnl  at  the  Cape  by  Mrs.  Barber,  and  descrilKMl  (with  a  col- 
ored plate)  in  the  Tninsjictions  of  the  Entomological  Society, 
1874,  {»age  />!!).  The  catiTpillar  feeds  on  the  orang«)-tnMs  and 
abo  on  a  forest  tree  (  Vepris  lanceolata)  which  has  a  lighter  green 
leaf,  and  its  color  corresponds  with  that  of  the  leaves  it  feeds 
upon,  being  of  a  darker  green  when  it  fee<ls  on  the  orange.  The 
chrysalis  is  usually  found  susi)ende<I  among  the  leafy  twigs  of 
its  food-plant  or  of  some  neighboring  tree,  but  it  is  probably 
often  attached  to  larger  branches ;  and  Mrs.  Barber  has  discov- 
ered that  it  has  tlie  pmperty  of  acquiring  the  color,  more  or  less 
accurately,  of  any  natural  object  it  may  l)e  in  conta(*t  with.  A 
number  of  the  caterpillars  were  phiced  in  a  csise  with  a  glass 
cover,  one  side  of  the  case  being  formi^d  by  a  red-brick  wall,  the 
other  sides  being  of  yellowish  wooii.  They  were  fed  on  orange 
leaves,  and  a  branch  of  the  bottle-brush  tree  (^Bank*ia^  sp.)  was 
also  placed  in  the  case.  When  fully  fed  some  attjiched  them- 
selves to  the  orange  twigs,  others  to  the  bottle-bnisli  branch,  and 
these  all  changed  to  green  pup.T,  but  each  correH{M)ndi>d  exactly 
in  tint  to  the  leaves  around  it,  the  one  being  dark,  the  other  a 
pale,  faded  green.  Another  attached  itself  to  the  wcxmI,  and  the 
pupa  became  of  the  same  yellowish  color ;  while  one  fixed  itself 
just  where  the  wood  and  brick  joined,  and  bt^came  one  side  red, 
the  other  side  yellow !  These  remarkable  changes  would  per- 
haps not  have  been  credited  had  it  not  been  for  the  previous 
obsemtioDS  of  Mr.  Wood  ;  but  the  two  support  each  other,  and 
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oblige  us  to  accept  them  as  actual  phenomena.  It  is  a  kind  of 
natural  photography,  the  particular  colored  rays  to  wliich  the 
fresh  pupa  is  exposed  in  its  soft,  semi-transparent  condition  ef- 
fecting such  a  chemical  change  in  the  organic  juices  as  to  pro- 
duce the  same  tint  in  the  hardened  skin.  It  is  interesting,  how- 
ever, to  note  that  the  range  of  color  that  can  be  acquired  seems 
to  be  limited  to  those  of  natural  objects  to  which  the  pupa  is 
likely  to  be  attached ;  for  when  Mrs.  Barber  surrounded  one  of 
the  caterpillars  with  a  piece  of  scarlet  cloth  no  change  of  color 
at  all  was  produced,  the  pupa  being  of  the  usual  green  tint,  but 
the  smajl  red  spots  with  which  it  is  marked  were  brighter  than 
ustial. 

In  these  caterpillars  and  pupaa,  as  well  as  in  the  great  majority 
of  cases  in  which  a  change  of  color  occurs  in  animals,  the  action 
is  quite  involuntary  ;  but  among  some  of  the  higher  animals  the 
color  of  the  integument  can  be  modified  at  the  will  of  the  animal,  or, 
at  all  events,  by  a  reflex  action  dependent  on  sensation.  The  most 
remarkable  case  of  this  kind  occurs  with  the  chameleon,  which  has 
the  power  of  changing  its  color  from  dull  white  to  a  variety  of 
tints.  This  singular  power  has  been  traced  to  two  layers  of  pig- 
ment deeply  seated  in  the  skin,  from  which  minute  tubes  or 
capillary  vessels  rise  to  the  surface.  The  pigment  layers  are 
bluish  and  yellowish,  and  by  the  pressure  of  suitable  muscles 
these  can  be  forced  upward  either  together  or  separately.  When 
no  pressure  is  exerted  the  color  is  dirty  white,  which  changes  to 
various  tints  of  bluish,  green,  yellow,  or  brown,  as  more  or  less 
of  either  pigment  is  forced  up  and  rendered  visible.  The  animal 
is  excessively  sluggish  and  defenseless,  and  its  power  of  chang- 
ing its  color  to  harmonize  with  surrounding  objects  is  essential 
to  its  existence.  .  Here,  too,  as  with  the  pupa  of  Papilio  Nireus^ 
colors  such  as  scarlet  or  blue,  which  do  not  occur  in  the  immedi- 
ate environment  of  the  animal,  cannot  be  produced.  Somewhat 
similar  changes  of  color  occur  in  some  prawns  and  flat-fish,  ac- 
cording to  the  color  of  the  bottom  on  which  they  rest.  This  is 
very  striking  in  the  chameleon  shrimp  (^Mysis  chamceleon)^ 
which  is  gray  when  on  sand,  but  brown  or  green  when  among 
sea-weed  of  these  two  colors.  Experiment  shows,  however,  that 
when  blinded  the  change  does  not  occur,  so  that  here,  too,  we 
probably  have  a  voluntary  or  reflex  sense-action.  Many  cases 
are  known  among  insects  in  which  the  same  species  has  a  differ- 
ent tint  according  to  its  surroundings,  this  being  particularly 
marked  in  some  South  African  locusts  which  correspond  with 
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the  color  of  tlie  soil  wherever  they  are  found,  while  neveral  Ciitcr- 
pillars  which  feed  on  two  or  more  plants  vary  in  color  accord- 
ingly. Several  such  changes  are  quoted  by  Mr.  R.  Meldola  in 
m  paper  on  Variable  Protective  Coloring  in  Insects,^  and  si>me 
of  them  may  perhaps  be  due  to  a  photographic  action  of  the  re- 
flecteil  light.  In  other  cases,  however,  it  has  been  shown  that 
green  chlorophyll  remains  unchanged  in  the  tissues  of  leaf-eating 
insects,  and  being  discernible  through  the  transparent  integument 
produces  the  same  color  as  that  of  the  food  plant. 

These  peculiar  powers  of  change  of  color  and  adaptation  are, 
however,  rare  and  quite  exceptional.  As  a  rule  there  is  no  direct 
connection  between  the  colors  of  orgiinisms  and  the  kind  of  light  to 
which  they  are  usually  exposed.  This  is  well  seen  in  most  fishes 
and  in  such  marine  animals  as  porpoises,  whose  backs  are  always 
dark,  although  this  {mrt  is  exposed  to  the  blue  and  white  light 
of  the  sky  and  clouds,  while  their  bellies  are  very  generally 
white,  although  these  are  constantly  subjected  to  the  deep-blue 
or  dusky-green  light  from  the  bottom.  It  is  evident,  however, 
that  these  two  tints  havo  been  acquireil  for  concealment  and  pro- 
tection. Looking  down  on  the  dark  back  of  a  fish  it  is  almost 
invisible,  while  to  an  enemy  looking  up  from  below,  the  light 
under  surfaice  would  be  equally  invisible  against  the  light  of  the 
clouds  and  sky.  Agtiin,  the  gorgeous  colors  of  the  butterflies 
which  inhabit  the  depths  of  tropical  forests  bear  no  relation  to 
the  kind  of  light  that  falls  upon  them,  coming  as  it  dr)es  almost 
wholly  from  green  foliage,  dark-brown  soil,  or  blue  sky  ;  and  the 
bright  under  wings  of  many  moths,  which  are  expose<l  only  at 
night,  contrast  remarkably  with  the  sombre  tints  of  the  upi)er 
wings,  which  are  more  or  less  exposed  to  the  various  colors  of 
surrounding  nature. 

We  find,  then,  that  neither  the  general  influence  of  solar  light 
and  heat  nor  the  special  action  of  variously-tinted  rays  are  ade- 
quate causes  for  the  wonderful  variety,  intensity,  and  complexity 
of  the  colors  that  everywhere  meet  us  in  the  animal  and  vegeta- 
ble world.  Let  us,  therefore,  take  a  wider  view  of  these  colors, 
grouping  them  into  classics  determined  by  what  we  know  of  their 
actual  uses  or  special  relations  to  the  habits  of  their  possessors. 
This,  which  may  be  termed  the  functional  or  biological  cLissifica- 
tion  of  the  colors  of  living  organisms,  seems  to  be  best  expressed 
by  a  division  into  five  groups,  as  follows :  — 

1  ProeeedinsB  of  the  Zoological  Societr  of  Ixmdoii,  1873,  page  1S3. 
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Animals. . 


1.  Protectire  colon* 
^   ...      .         .  (a.  Of  creatures  apeciallj  protected. 

2.  Warning  colors.    ^  5  Qf  defenteless  creaturea,  mimicking  a. 

3.  Sexual  colors. 

4.  Typical  colors. 
Plants.        5.  Attractive  colors 


The  natur6  of  the  first  two  groups,  protective  and  warning 
colors,  has  been  so  fully  detailed  and- illustrated  in  my  chapter 
on  Mimicry  and  other  Protective  Resemblances  among  Ani- 
mals ^  that  very  little  need  be  added  here  except  a  few  words  of 
general  explanation.  Protective  colors  are  exceedingly  preva- 
lent in  nature,  comprising  those  of  all  the  white  arctic  animals, 
the  sandy-colored  desert  forms,  and  the  green  birds  and  insects 
of  tropical  forests.  It  also  comprises  thousands  of  cases  of  spe- 
cial resemblance,  —  of  birds  to  the  surroundings  of  their  nests,  and 
especially  of  insects  to  the  bark,  leaves,  flowers,  or  soil,  on  or 
amid  which  they  dwell.  Mammalia,  fishes,  and  reptiles,  as  well 
as  mollusca  and  other  marine  invertebrates,  present  similar  phe- 
nomena ;  and  the  more  the  habits  of  animals  are  investigated, 
the  more  numerous  are  found  to  be  the  cases  in  which  their  col- 
ors tend  to  conceal  them,  either  from  their  enemies  or  from  the 
creatures  they  prey  upon.  One  of  the  last-observed  and  most 
curious  of  these  protective  resemblances  has  been  communicated 
to  me  by  Sir  Charles  Dilke.  He  was  shown  in  Java  a  pink-col- 
ored Mantis^  which,  when  at  rest,  exactly  resembled  a  pink  or- 
chis flower.  The  Mantis  is  a  carnivorous  insect  which/  lies  in 
wait  for  its  prey,  and  by  its  resemblance  to  a  flower  the  insects 
it  feeds  on  would  be  actually  attracted  toward  it.  This  one  is 
said  to  feed  especially  on  butterflies,  so  that  it  is  really  a  living 
trap  and  forms  its  own  bait  I  All  who  have  observed  animals, 
and  especially  insects,  in  their  native  haunts  and  attitudes  can  un- 
derstand how  it  is  that  an  insect  which  in  a  cabinet  looks  exceed- 
ingly conspicous  may  yet,  when  alive,  in  its  peculiar  attitude  of 
repose  and  with  its  habitual  surroundings,  be  perfectly  well  con- 
cealed. We  can  hardly  ever  tell,  by  the  mere  inspection  of  an 
animal,  whether  its  colors  are  protective  or  not.  No  one  would 
imagine  the  exquisitely  beautiful  caterpillar  of  the  emperor  moth, 
which  is  green  with  pink,  star-like  spots,  to  be  protectively  col- 
ored ;  yet  when  feeding  on  the  heather  it  so  harmonizes  with  the 
foliage  and  flowers  as  to  be  almost  invisible.  Every  day  fresh 
cases  of  protective  coloring  are  being  discovered  even  in  our  own 
country,  and  it  is  becoming  more  and  more  evident  that  the  need 
of  protection  has  played  a  very  important  part  in  determining 
the  actual  coloration  of  animals. 

^  Contributions' to  the  Theory  of  Natural  Selection,  page  45. 
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The  socond  class — the  warning  colors  —  are  exceedingly  in- 
tenntting,  because  the  object  and  effect  of  these  is,  not  to  conceal 
the  nbject,  but  to  make  it  conspicuous.  To  these  creatures  it  is 
useful  to  be  seen  and  recognized,  the  reason  being  that  they  have 
a  means  of  defense  which,  if  known,  will  prevent  their  enemies 
from  attacking  them,  though  it  is  generally  not  sufficient  to  save 
their  lives  if  they  are  actually  attacked.  The  best  examples  of 
these  specially  protecte<i  creatures  consist  of  two  ext4Misive  fami- 
lies of  butterflies,  tlie  Danaidae  and  Acr.'eidas,  comprising  many 
hundreds  of  species  inhabiting  the  tropics  of  all  parts  of  the 
world.  Tliese  insects  are  generally  large,  are  all  conspicuously 
and  often  most  gorgeously  colored,  pn*senting  almost  every  con- 
ceivable tint  and  pattern ;  they  all  fly  slowly,  and  they  never  at- 
tempt to  conceal  themselves;  yet  no  bird,  spider,  lizard,  or  mon- 
key (all  of  which  eat  other  butterflies)  ever  touches  thom.  The 
reason  simply  is  that  they  are  not  fit  to  eat,  their  juices  having  a 
powerful  odor  and  taste  that  is  al>solutely  disgusting  to  all  these 
animals.  Now,  we  see  the  reason  of  their  showy  colors  and  slow 
flight.  It  is  good  for  them  to  be  seen  and  recognized,  for  then 
they  are  never  molested ;  but  if  they  did  not  differ  in  form  and 
ooh>ring  from  other  butterflies,  or  if  they  flew  so  quickly  that 
their  |ieculiarities  could  not  be  easily  noticed,  they  would  be  cap- 
tared,  and  though  not  eaten  would  be  maimed  or  killed.  As  soon 
as  the  cause  of  the  ]XH:uliarities  of  these  butterflies  was  recog- 
nized, it  was  seen  that  the  same  explanation  appliiHl  to  many 
other  groups  of  animals.  Thus  bees  and  wasps  and  other  sting- 
ing insects  are  showily  and  distinctively  colored  ;  many  soft  and 
apparently  defenseless  beetles,  and  many  gay-colon'd  moths,  were 
found  to  be  as  nauseous  as  the  above-named  butterflies ;  other 
beetles,  whose  hard  and  glossy  coats  of  mail  render  them  unpala- 
table to  insect-eating  binis,  are  also  sometimes  showily  colored  ; 
and  the  same  rule  was  found  to  apply  to  caterpillars,  all  the 
brown  and  green  (or  protectively  colored  species)  being  grewlily 
eaten  by  birds,  while  showy  kinds,  which  never  hide  themselves, 
•^  like  those  of  the  magpie,  mullein,  and  bumet  moths,  —  were 
ntterly  refused  by  insectivorous  birds,  lizanls,  frogs,  and  spiders.' 
Some  few  analogous  examples  are  found  among  vertebrate  animals. 
I  will  only  mention  here  a  yery  interesting  case  not  given  in  my 
former  work.  In  his  delightful  book  entitleil  The  Naturalist  in 
Nicamgoa,  Mr.  Belt  tells  us  that  there  is  in  that  country  a  frog 
which  is  very  abundant,  which  hops  about  in  the  day-time,  which 

1  Contributions  to  Theory  of  Natural  Selection,  page  117. 
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never  hides  himself,  and  which  is  gorgeously  colored  v^ith  red  and 
blue.  Now,  frogs  are  usually  green,  brown,  or  earth-colored, 
feed  mostly  at  night,  and  are  all  eaten  by  snakes  and  birds. 
Having  full  faith  in  the  theory  of  protective  and  warning  colors, 
to  which  he  had  himself  contributed  some  valuable  facts  and  ob- 
servations, Mr.  Belt  felt  convinced  that  this  frog  must  be  uneat- 
able. He  therefore  took  one  home,  and  threw  it  to  his  ducks 
and  fowls ;  but  all  refused  to  touch  it  except  one  young  duck, 
which  took  the  frog  in  its  mouth,  but  dropped  it  directly,  and 
went  about  jerking  its  head  as  if  trying  to  get  rid  of  something 
nasty.  Here  the  uneatableness  of  the  frog  was  predicted  from 
its  colors  and  habits,  and  we  can  have  no  more  convincing  proof 
of  the  truth  of  the  theory  than  such  previsions. 

The  universal  avoidance  by  carnivorous  animals  of  all  these 
specially  protected  groups,  which  are  thus  entirely  free  from  the 
constant  persecution  suffered  by  other  creatures  not  so  protected, 
would  evidently  render  it  advantageous  for  any  of  these  latter 
which  were  subjected  to  extreme  persecution  to  be  mistaken  for 
the  former,  and  for  this  purpose  it  would  be  necessary  that  they 
should  have  the  same  colors,  form,  and  habits.  Strange  to  say, 
wherever  there  is  an  extensive  group  of  directly  protected  forms 
(division  a  of  animals  with  warning  colors)  there  are  sure  to  be 
found  a  few  otherwise  defenseless  creatures  which  resemble  them 
externally  so  as  to  be  mistaken  for  them,  and  which  thus  gain  pro- 
tection as  it  were  on  false  pretenses  (division  b  of  animals  with 
warning  colors).  This  is  what  is  called  "  mimicry,"  and  it  has 
already  been  very  fully  treated  of  by  Mr.  Bates  (its  discoverer), 
by  myself,  by  Mr.  Trimen,  and  others.  Here  it  is  only  neces- 
sary to  state  that  the  uneatable  Danaidae  and  Acrseidas  are  ac- 
companied by  a  few  species  of  other  groups  of  butterflies  (Lepta- 
lidsQ,  Papilios,  Diademas,  and  Moths)  which  are  all  really  eata- 
ble, but  which  escape  attack  by  their  close  resemblance  to  some 
species  of  the  uneatable  groups  found  in  the  same  locality.  In 
like  manner  there  are  a  few  eatable  beetles  which  exactly  resem- 
ble species  of  uneatable  groups ;  and  others,  which  are  soft,  imi- 
tate those  which  are  uneatable  through  their  hardness.  For  the 
same  reason  wasps  are  imitated  by  moths,  and  ants  by  beetles ; 
and  even  poisonous  snakes  are  mimicked  by  harmless  snakes,  and 
dangerous  hawks  by  defenseless  cuckoos.  How  these  curious  im- 
itations have  been  brought  about,  and  the  laws  which  govern 
them,  have  been  discussed  in  the  work  already  referred  to. 

The  third  class  —  sexual  colors  —  comprise  all  cases  in  which 
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the  colore  of  tlie  two  sexes  differ.  This  difference  is  very  gen- 
eraU  and  varies  greatly  in  amount,  from  a  slight  divergence  of 
tint  up  to  a  radical  change  of  coloration.  Differences  of  this  kind 
are  found  among  ail  classes  of  animals  in  which  the  sexes  are 
separated,  but  they  are  much  more  frequent  in  some  groups  than 
in  others.  In  mammalia,  reptiles,  and  fishes,  they  are  compara- 
tively rare  and  not  great  in  amount,  whereas  among  birds  thefy 
are  very  frequent  and  very  largely  developed.  So  among  in- 
sects, they  are  abundant  in  butterflies,  while  they  are  compara- 
tively uncommon  in  beetles,  wasps,  and  hemiptera. 

The  phenomena  of  sexual  variations  of  color,  as  well  as  of  color 
generally,  are  wonderfully  similar  in  the  two  analogous  yet  to- 
tally unrelated  groups  of  birds  and  butterflies ;  and,  as  they  both 
offer  ample  materials,  we  shall  confine  our  study  of  the  subji>ct 
chiefly  to  them.     The  most  common  case  of  difference  of  color  be- 
tween the  sexes  is  for  the  male  to  have  the  same  general  hue  as 
the  females,  but  deeper  and  more  intensified,  as  in  many  thrushes, 
finches,  and  hawks,  and  among  butterflies  in  the  majority  of  our 
British  species.     In  cases  where  the  male  is  smaller  the  intensi- 
fication of  color  is  especially  well  pronounced,  as  in  many  of  the 
hawks  and  falcons,  and  in  most  butterflies  and  moths  in  which 
the  coloration  does  not  materially  differ.     In  another  extensive 
aeries  we  have  spots  or  patches  of  vivid  color  in  the  male  which 
are  represented  in  the  female  by  far  less  brilliant  tints,  or  are  al- 
together wanting,  as  exemplified  in  the  gold-crest  warbler,  the 
green  woodpecker,  and  most  of  the  orange-tip  butterflies  (^Antho' 
ckari9).     Proceeding  with  our  survey  we  find  greater  and  greater 
differences  of  color  in  the  sexes,  till  we  arrive  at  such  extreme 
cases  as  some  of  the  pheasants,  the  chatterers,  tanagera,  and 
birds-of-paradise,  in  which  the  male  is  adorned  with  the  most 
gorgeous  and  vivid  colore,  while  the  female  is  usually  dull  brown 
or  olive-green,  and  often  shows  no  approximation  whatever  to 
the  varied  tints  of  her  partner.     Similar  phenomena  occur  among 
butterflies ;  and  in  both  these  classes  there  are  also  a  considera- 
ble number  of  cases  in  which  both  sexes  are  highly  colored  in  a 
different  way.     Thus  many  woodpecken  have  the  head  in  tiie 
nale  red,  in  the  female  yellow  ;  while  some  parrots  have  red 
qx>t8  in  the  male,  replaced  by  blue  in  the  female,  as  in  Piittao 
fda  diopthalma.     In  many  South  Ameriain  papilios  green  spots 
OD  the  male  are  represented  by  red  on  the  female ;  and  in  several 
species  of  the  gonus  Epicalia  orange  bands  in  the  male  are  re- 
plaoed  by  blue  in  the  female,  a  similar  change  of  color  as  in  the 
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small  parrot  above  referred  to.  For  fuller  details  of  the  varieties 
of  sexual  coloration^we  refer  our  readers  to  Mr.  Darwin's  De- 
scent of  Man,  chapters  x.  to  xviii.,  and  to  chapters  iii.,  iv.,  and 
vii.,  of  my  Contributions  to  the  Theory  of  Natural  Selection. 

The  fourth  group  —  of  typically-colored  animals  —  includes  all 
species  which  are  brilliantly  or  conspicuously  colored  in  both 
sexes,  and  for  whose  particular  colors  we  can  assign  no  function 
or  use.  It  comprises  an  immense  number  of  showy  birds,  such  as 
kingfishers,  barbets,  toucans,  lories,  tits,  and  starlings  ;  among  in- 
sects most  of  the  largest  and  handsomest  butterflies,  innumerable 
bright-colored  beetles,  locusts,  dragon-flies,  and  hymenoptera ;  a 
few  mammalia,  as  the  zebras ;  a  great  number  of  marine  fishes ; 
thousands  of  striped  and  spotted  caterpillars ;  and  abundance  of 
mollusca,  star-fish,  and  other  marine  animals.  Among  these  we 
have  included  some  which,  like  the  gaudy  caterpillars,  have  warn- 
ing colors  ;  but  as  that  theory  does  not  explain  the  particular 
colors  or  the  varied  patterns  with  which  they  are  adorned,  it  is 
best  to  include  them  also  in  this  class.  It  is  a  suggestive  fact 
that  all  the  brightly  colored  birds  mentioned  above  build  in  holes 
or  form  covered  nests,  so  that  the  females  do  not  need  that  pro- 
tection during  the  breeding  season,  which  I  believe  to  be  one  of 
the  chief  causes  of  the  dull  color  of  female  birds  when  their  part- 
ners are  gayly  colored.  This  subject  is  fully  argued  in  my  Con- 
tributions, etc.,  chapter  vii. 

As  the  colors  of  plants  and  flowers  are  very  different  from  those 
of  animals,  both  in  their  distribution  and  functions,  it  will  be 
well  to  treat  them  separately:  we  will  therefore  now  consider 
how  the  general  facts  of  color  here  sketched  out  can  be  explained. 
We  have  first  to  inquire  what  is  color,  and  how  it  is  produced ; 
what  is  known  of  the  causes  of  change  of  color ;  and  what  theory 
best  accords  with  the  whole  assemblage  of  facts. 

The  sensation  of  color  is  caused  by  vibrations  or  undulations  of 
the  ethereal  medium  of  different  lengths  and  velocities.  The 
whole  body  of  vibrations  caused  by  the  sun  is  termed  radiation, 
and  consists  of  sets  of  waves  which  vary  considerably  in  their  di- 
mensions and  their  rate  of  vibration,  but  of  which  the  middle 
portion  only  is  capable  of  exciting  in  us  sensations  of  light  and 
color.  Beginning  with  the  largest  and  slowest  rays  or  wave  vi- 
brations, we  have  first  those  which  produce  heat  sensations  only ; 
as  they  get  smaller  and  quicker,  we  perceive  a  dull-red  color ; 
and  as  the  waves  increase  in  rapidity  of  vibration  and  diminish 
in  size,  we  get  successively  sensations  of  orange,  yellow,  green, 
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blue,  indigo,  and  violet,  all  fading  im])orceptibly  into  oach  oth«>r. 
Then  come   more   invisible   rays,   of   shorter   wave-length   and 
quicker  vibration,  which  produce,  solely  or  chiefly,  chemical  ef- 
fects.    The  red  rays,  which  first  iK'conie  visible,  have  biH>n  as- 
certained to  vibrate  at  the  rate  of  four  hundred  and  fifty-eight 
millions  of  millions  of  times  in  a  second,  the  length  of  each  wave 
^i»g  3f Iffo  of  ^^  inch;  while  the  violet  rays,  which  hist  re- 
main  visible,    vibrate   seven    hundred   and    twenty-seven    mill- 
ions of  millions  of   times  (>er  si^*ond,  and  have  a  wave-length 
of  flirt  of  ^"  inch.     Although  the  waves  vibrate  at  ditTerent 
rates,  they  are  all  propagated  through  the  ether  with  the  siime 
Tei(x:ity  (192,000  miles   per  second),  just   as  difleriMit  nuimcal 
sounds,  which  are  produced  by  waves  of  air  of  difTen^nt  lengths 
and  rates  of  vibration,  tnivel  at  the  same  rate,  so  that  a  tune 
played  several  hundred  yards  off  reiichcs  the  ear  in  correct  time. 
Tliere  are,  therefore,  an  almost  infinite  number  of  different  color- 
producing  vibrations,  and  these  may  be  combined  in  an  almost 
infinite  variety  of  ways,  so  as  to  excite  in  us  the  sensation  of  all 
the  varied  colors  and  tints  we  are  capable  of  perceiving.     When 
all  the  different  kinds  of  rays  reach  us  in  the  proportion  in  which 
they  exist  in  the  light  of  the  sun,  they  produce  the  Hens;ition  of 
white.     If  the  ravs  which  excite  the  sensation  of  any  om*  color 
are  prevented  from  reaching  us,  the  remaining  niys  in  combina- 
tion produce  a  sensiition  of  color  often  very  far  remov(Hl  from 
white.     Thus  green   rays  being  abstracted  leave  purple  light ; 
blue,  orange-rtnl  light ;  violet,  yellowish-green  light ;  and  so  on. 
These  pairs  are  termed  complementary  colors.     Aifd  if  ]H>rtions 
of  differently  colored  lights  are  abstracted  in  various  degrees,  we 
have   produced   all   those  infinite  gnidations  of  colors,  and  all 
those  varied  tints  and  hues,  which  are  of  such  use  to  us  in  dis- 
tinguishing external  objects,  and  which  form  one  of  the  great 
charms  of  our  existence.     Primary  colors  would  therefore  U»  as 
numerous  as  the^different  wave-lengths  of  the  visible  radiations, 
if  we  could  appreciate  all  their  differences  ;  while  secondary  or 
compound  colors,  caused  by  the  simultaneous  action  of  any  com- 
bination of  rays  of  different  wave-lengths,  must  be  still  more  nu- 
meroos.     In  order  to  account  for  the  fact  that  all  colors  a])i)ear 
to  us  capable  of  being  produced  by  comVnnations  of  three  primary 
colors,  —  red,  green,  and  violet,  —  it  is  believed  that  we   have 
three  sets  of  nerve  fibres  in  the  retina,  each  of  which  is  ca|Kible 
of  being  excited  by  all  rays,  but  that  one  set  is  excited  most  by 
the  larger  or  red  waves,  another  by  the  medium  or  green  waves. 
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and  the  third  *8et  chiefly  by  the  violet  or  small  waves  of  light ; 
and  when  all  three  sets  are  excited  together  in  proper  propor- 
tions we  see  white.  This  view  is  supported  by  the  phenomena 
of  color-blindness,  which  are  explicable  on  the  theory  that  one 
of  these  sets  of  nerve  fibres  (usually  that  adapted  to  perceive 
red)  has  lost  its  sensibility,  causing  all  colors  to  appear  as  if  the 
red  rays  were  abstracted  from  them.  It  is  another  property  of 
these  various  radiations  that  they  are  unequally  refracted  or  bent 
in  passing  obliquely  through  transparent  bodies,  the  longer  waves 
being  least  refracted,  the  shorter  most.  Hence  it  becomes  possi- 
ble to  analyze  white  or  any  other  light  into  its  component  rays :  a 
small  ray  of  sunlight,  for  example,  which  would  produce  a  round 
white  spot  on  a  wall,  if  passed  through  a  prism  is  lengthened  out 
into  a  band  of  colored  light  exactly  corresponding  to  the  colors  of 
the  rainbow.  Any  one  color  can  thus  be  isolated  and  separately 
examined,  and  by  means  of  reflecting  mirrors  the  separate  colors 
can  be  again  compounded  in  various  ways,  and  the  resulting  col- 
ors observed.  This  band  of  colored  light  is  called  a  spectrum^ 
and  the  instrument  by  which  the  spectra  of  various  kinds  of  light 
are  examined  is  called  a  spectroscope.  This  branch  of  the  subject 
has,  however,  no  direct  bearing  on  the  mode  in  which  the  colors 
of  living  things  are  produced,  and  it  has  only  been  alluded  to  in 
order  to  complete  our  sketch  of  the  nature  of  color. 

The  colors  which  we  perceive  in  material  substances  are  pro- 
duced either  by  the  absorption  or  by  the  interference  of  some  of 
the  rays  which  form  white  light.  Pigmental  or  absorption  cpl- 
ors  are  the  most  frequent,  comprising  all  the  opaque  tints  of  flow- 
ers and  insects,  and  all  the  colors  of  dyes  and  pigments.  They 
are  caused  by  rays  of  certain  wave-lengths  being  absorbed,  while 
the  remaining  rays  are  reflected  and  give  rise  to  the  sensation  of 
color.  When  all  the  color-producing  rays  are  reflected  in  due 
proportion  the  color  of  the  object  is  white  ;  when  all  are  absorbed 
the  color  is  black.  If  blue  rays  only  are  absorbed  the  resulting 
color  is  orange-red  ;  and  generally,  whatever  color  an  object  ap- 
pears to  us,  it  is  because  the  complementary  colors  are  absorbed 
by  it.  The  reason  why  rays  of  only  certain  refrangibilities  are 
reflected,  and  the  rest  of  the  incident  light  absorbed  by  each  sub- 
stance, is  supposed  to  depend  upon  the  molecular  structure  of  the 
body.  Chemical  action  almost  always  implies  change  of  molecu- 
lar structure ;  hence  chemical  action  is  the  most  potent  cause  of 
change  of  color.  Sometimes  simple  solution  in  water  effects  a 
marvelous  change,  as  in  the  case  of  the  well-known  aniline  dyes,  — 
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the  niagentH  and  violet  dyes  exhibiting,  when  in  the  solid  form, 
various  shiules  of  golden  or  bronzy  metallic  gnn^n.  Heut,  again, 
often  pnHluoes  change  of  color,  and  this  without  effecting  any 
chemical  change.  Mr.  Ackroyd  has  recently  investigsited  this 
subjiH!t«^  and  has  phown  that  a  large  number  of  iKxlies  are 
changed  by  heat,  returning  to  their  normal  color  when  c(M)Ied, 
and  that  this  change  is  almost  always  in  the  direction  of  the  less 
refruiigible  rays  or  longer  wave-lengths;  and  he  connects  the 
change  with  molecular  expansion  caused  by  heat.  As  examples 
may  be  mentioned  mercuric  oxide,  which  is  orange-yellow,  but 
which  changt*8  to  orange,  red,  and  brown,  when  heated  ;  chromic 
oxide,  which  is  green,  and  changes  to  yellow ;  cinnabar,  which  is 
acarlf  t,  and  changes  to  puce  ;  and  metaborate  of  copi>er,  which  is 
blue,  and  changes  to  green  and  greenish-yellow.  The  coloring 
matters  of  animals  are  very  varied.  Cop])er  has  been  found  in 
the  red  of  the  wing  of  the  turaco,  and  Mr.  Sorby  has  detected  no 
less  than  seven  distinct  coloring  matters  in  birds'  eggs,  several  of 
which  are  chemically  related  to  those  of  bliKKl  and  bile.  The 
same  colors  are  often  produced  by  quite  different  substances  in 
different  grou})8,  as  shown  by  the  red  of  the  wings  of  the  burnet 
moth  changing  to  yellow  with  muriatic  acid,  while  the  red  of  the 
red-adniiral  butterfly  undergoes  no  such  change. 

These  pigmental  colors  have  a  different  character  in  animals, 
aooording  to  their  position  in  the  integument.  Following  Dr. 
Hagen*8  classification,  epidermal  colors  are  those  which  exist  in 
the  external  chitinized  skin  of  insects,  in  the  hairs  of  mammals, 
and,  [tartially,  in  the  feathers  of  birds.  They  are  often  very  deep 
and  rich,  and  do  not  fade  after  death.  The  hypodermal  colors 
are  those  which  are  situated  in  the  inferior  soft  layer  of  the  skin. 
These  are  often  of  lighter  and  more  vivid  tints,  and  usually  fade 
after  death.  Many  of  the  reds  and  yellows  of  butterflies  and 
birds  belong  to  this  class,  as  well  as  the  intensely  vivid  hues  of 
the  naked  skin  about  the  heads  of  many  birds.  These  colors 
sometimes  exude  through  the  pores,  forming  an  evanescent  bloom 
GO  the  surface. 

Interference  colors  are  less  frequent  in  the  organic  world.  They 
•re  caused  in  two  ways :  either  by  reflection  from  the  two  sur- 
faces of  transparent  films,  as  seen  in  the  soap-bubble  and  in  thin 
films  of  oil  on  water ;  or  by  fine  stria?,  which  produce  colors  either 
by  reflected  or  transmitted  light,  as  seen  in  mother-of-pearl  and 
in  finely-ruled  metallic  surfaces.     In  l)oth  cases  color  is  produced 

1  Mtfr!T*n«itifm,  or  Color-Ch«iige,  Ch«mical  Newi,*Aajpitt,  1S76. 
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by  light  of  one  wave-length  being  neutralized,  owing  to  one  set 
of  such  waves  being  caused  to  be  half  a  wave-length  behind  the 
other  set,  as  may  be  found  explained  in  any  treatise  on  physical 
optics.  The  result  is  that  the  complementary  color  of  that  neu- 
tralized  is  seen ;  and,  as  the  thickness  of  the  film  or  the  fineness 
of  the  striae  undergoes  slight  changes,  almost  any  color  can  be 
produced.  This  is  believed  to  be  the  origin  of  many  of  the  glossy 
or  metallic  tints  of  insects,  as  well  as  of  those  of  the  feathers  of 
some  birds.  The  iridescent  colors  of  the  wings  of  dragon-flies 
are  caused  by  the  superposition  of  two  or  more  transparent  lar 
mellse ;  while  the  shining  blue  of  the  purple-emperor  and  other 
butterflies  and  the  intensely  metallic  colors  of  humming-birds 
are  probably  due  to  fine  striae. 

This  outline  sketch  of  the  nature  of  color  in  the  animal  world, 
however  imperfect,  will  at  least  serve  to  show  us  how  numerous 
and  varied  are  the  causes  which  perpetually  tend  to  the  produc- 
tion of  color  in  animal  tissues.  If  we  consider  that,  in  order  to 
produce  white,  all  the  rays  which  fall  upon  an  object  mnst  be 
reflected  in  the  same  proportions  as  they  exist  in  solar  light, 
whereas,  if  rays  of  any  one  or  more  kinds  are  absorbed  or  neutral- 
ized, the  resultant  reflected  light  will  be  colored,  and  that  this 
color  may  be  infinitely  varied  according  to  the  proportions  in 
which  different  rays  are  reflected  or  absorbed,  we  should  expect 
that  white  would  be,  as  it  really  is,  comparatively  rare  and  ex- 
ceptional in  nature.  The  same  observation  will  apply  to  black, 
which  arises  from  the  absorption  of  all  the  different  rays.  Many 
of  the  complex  substances  which  exist  in  animals  and  plants  are 
subject  to  changes  of  color  under  the  influence  of  light,  heat,  or 
chemical  change,  and  we  know  that  chemical  changes  are  con- 
tinually occurring  during  the  physiological  processes  of  develop- 
ment and  growth.  We  also  find  that  every  external  character  is 
subject  to  minute  changes,  which  are  generally  perceptible  to  us 
in  closely  allied  species;  and  we  can  therefore  have  no  doubt 
that  the  extension  and  thickness  of  the  transparent  lamellae,  and 
the  fineness  of  the  striae  or  rugosities  of  the  integuments,  must  be 
undergoing  constant  minute  changes ;  and  these  changes  will  very 
frequently  produce  changes  of  color.  These  considerations  render 
it  probable  that  color  is  a  normal  and  even  necessary  result  of 
the  complex  structure  of  animals  and  plants,  and  that  those  parts 
of  an  organism  which  are  undergoing  continual  development  and 
adaptation  to  new  conditions,  and  are  also  continually  subject  to 
the  action  of  light  and  heat,  will  be  the  parts  in  which  changes  of 
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eolor  will  moet  fre<iuently  appear.  Now,  there  is  little  <1oubt 
that  the  external  changes  of  animals  and  plants  in  adaptation 
to  the  environment  are  much  more  numerous  than  the  internal 
changes,  as  seen  in  the  varied  character  of  the  integuments  and 
appendages  of  animals  (hair,  horns,  soallH^  feathers,  etc.)  and  in 
phuits  (the  leaves,  bark,  flowers,  and  fruit),  with  their  various 
appendages,  compareil  with  the  comparative  uniformity  of  the 
texture  and  composition  of  their  intenial  tissues ;  an<l  tills  accords 
with  the  uniformity  of  the  tints  of  blood,  muscle,  nerve,  and 
bone,  throughout  extensive  groups,  as  comimred  with  the  great 
diversity  of  color  of  their  external  organs.  It  seems  a  fair  con- 
clusion that  color  per  ee  may  be  considered  to  be  normal,  and  to 
need  no  special  accounting  for,  while  the  absence  of  color  (that  is, 
either  wkiU  or  blade^y  or  the  prevalence  of  certain  colors  to  the 
constant  exclusion  of  others,  must  be  traced,  like  other  modifi- 
cations in  the  economy  of  living  things,  to  the  needs  of  the 
species.  Or,  looking  at  it  in  another  aspect,  we  may  ssiy  that 
amid  the  constant  variations  of  animals  and  plants  color  is  ever 
tending  to  vary  and  to  appear  where  it  is  absent,  and  that  natu- 
ral selection  is  constantly  eliminating  such  tints  as  are  injurious 
to  the  species,  or  preserving  and  intensifying  such  as  are  us(^ful. 
This  view  is  in  accordance  with  the  well-known  fact  of  colors 
which  rarely  or  never  appear  in  the  s{)ecies  in  a  stiite  of  nature, 
eontinually  occurring  among  domesticated  animals  and  cultivated 
pUnts,  showing  us  that  the  capacity  to  develop  color  is  ever 
present,  so  that  almost  any  required  tint  can  be  produee<l  which 
may,  under  changed  conditions,  be  useful,  in  however  small  a 


Let  us  now  see  how  these  principles  will  enable  us  to  under^ 
stand  and  explain  the  varied  phenomena  of  color  in  nature,  tak- 
ing them  in  the  order  of  our  functional  classification  of  colors 
(page  650). 

^eorjf  of  Protective  CoIotb. — We  have  seen  that  obscure  or 
protective  tints  in  their  infinitely  varied  degrees  are  presi^nt  in 
every  part  of  the  animal  kingilom,  whole  families  or  genera  being 
often  thus  colored.  Now,  the  various  brown,  earthy,  ashy,  and 
other  neutral  tints  are  those  which  would  be  most  readily  pro- 
duced, because  they  are  due  to  an  irregular  mixture  of  many 
kinds  of  rays ;  while  pure  tints  require  either  niys  of  one  kind 
only,  or  definite  mixtures  in  proper  proportions  of  two  or  more 
kinds  of  rays.  This  is  well  exemplified  by  the  comfjiirative  diffi- 
coltj  of  prodocing  definite  pure  tints  by  the  mixture  of  two  or 
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more  pigments,  while  a  hap-hazard  mixture  of  a  number  of  these 
will  be  almost  sure  to  produce  browns,  olives,  or  other  neutral  or 
dirty  colors.  An  indefinite  or  irregular  absorption  of  some  rays 
and  reflection  of  others  would,  therefore,  produce  obscure  tints ; 
while  pure  and  vivid  colors  would  require  a  perfectly  definite  ab- 
sorption of  one  portion  of  the  colored  rays,  leaving  the  remainder 
to  produce  the  true  complementary  color.  This  being  the  case, 
we  may  expect  these  brown  tints  to  occur  when  the  need  of  pro- 
tection is  very  slight,  or  even  when  it  does  not  exist  at  all,  al- 
ways supposing  that  bright  colors  are  not  in  any  way  useful  to 
the  species.  But  whenever  a  pure  color  is  protective,  as  green  in 
tropical  forests  or  white  among  arctic  snows,  there  is  no  difficulty 
in  producing  it,  by  natural  selection  acting  on  the  innumerable 
slight  variations  of  tint  which  are  ever  occurring.  Such  varia- 
tions may,  as  we  have  seen,  be  produced  in  a  great  variety  of 
ways,  either  by  chemical  changes  in  the  secretions  or  by  molec- 
ular changes  in  surface  structure,  and  may  be  brought  about  by 
change  of  food,  by  the  photographic  action  of  light,  or  by  the 
normal  process  of  generative  variation.  Protective  colors,  there- 
fore, however  curious  and  complex  they  may  be  in  certain  cases, 
offer  no  real  difficulties. 

Theory  of  Warning  Colors. — These  differ  greatly  from  the  last 
class,  inasmuch  as  they  present  us  with  a  variety  of  brilliant  hues, 
often  of  the  greatest  purity,  and  combined  in  striking  contrasts 
and  conspicuous  patterns.  Their  use  depends  upon  their  bold- 
ness and  visibility,  not  on  the  presence  of  any  one  color ;  hence 
we  find  among  these  groups  some  of  the  most  exquisitely  colored 
objects  in  nature.  Many  of  the  uneatable  caterpillars  are  strik- 
ingly beautiful ;  while  the  Danaidse,  Heliconidae,  and  protected 
groups  of  PapilionidiB  comprise  a  series  of  butterflies  of  the  most 
brilliant  and  contrasted  colors.  The  bright  colors  of  many  of 
the  sea-anemones  and  sea-slugs  will  probably  be  found  to  be  in 
this  sense  protective,  serving  as  a  warning  of  their  uneatable- 
ness.  On' our  theory  none  of  these  colora  offer  any  difficulty. 
Conspicuousness  being  useful,  every  variation  tending  to  brighter 
and  purer  colors  was  selected,  the  result  being  the  beautiful  vari- 
ety and  contrast  we  find. 

But  wlien  we  come  to  those  groups  which  gain  protection 
solely  by  being  mistaken  for  some  of  these  brilliantly  colored  but 
uneatable  creatures,  a  difficulty  really  exists,  and  to  many  minds 
is  so  great  as  to  be  insuperable.  It  will  be  well,  therefore,  to 
endeavor  to  explain  how  the  i^esemblance  in  question  may  have 
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been  brought  about.    The  most  difficult  case,  whicli  may  be  taken 
M  a  type  of  the  whole,  is  that  of  the  genus  Leptalis  (a  group  of 
South  American  butterflies  allied  to  our  common  white  and  yel- 
low kinds),  many  of  the  larger  species  of  which  are  still  white  or 
rellow,  and  whicli  are  all  eatable  by  birds  and  otlier  insectivorous 
creatures.     But  there  are  also  a  number  of  species  of  Leptaliu 
which  are  brilliantly  red,  yellow,  and  black,  and  whi(*lu  band  for 
band  and  spot  for  spot,  resc^mble  some  one  of  the  Danaida*  or 
Heliconida>  which  inhabit  the  Siime  district,  and  which  are  nause- 
cos  and  uneatable.     Now,  the  common  objection  is  that  a  slight 
appmuch  to  one  of  these  protected  butterflies  would  be  of  no  use, 
while  a  greater  sudden  variati(m  is  not  admissible  on  the  tht*ory 
of  gradual  change  by  indefinite  slight  variations.     This  objection 
depends  almost  wholly  on  the   8up]K>8ition  that  when  the  first 
steps  toward  mimicry  occurred,  the  South  Americain   Danaidie 
were  what  they  are  now,  while  the  ancestors  of  the  I^ptulides  were 
like  the  ordinary  white  or  yellow  Pierida*  to  which  they  are  allied. 
Bat  the  danaioid  butterflies  of  South  America  are  so  immensely 
numerous  and  so  greatly  varie<l,  not  only  in  color  but  in  struct- 
nre,  that  we  may  be  sure  they  are  of  viutt  antiquity  and  have  un- 
dergone great  modification.     A  large  numbt>r  of  them,  however, 
are  still  of  comparatively  plain  colors,  often  rendered  extremely 
elegant  by  the  delicate  tninsparency  of  the  wing  membrane,  but 
otherwise   not  at  all  conspicuous.     Many  have   only  dusky  or 
purplish  bands  or  s(K)t8,  others  have  patches  of  reddish  or  yel- 
lowish brown,  —  perhaps  the  commonest  color  among  butterflies, 
—while  a  considenible  number  are  tingtHl  or  sfiotted  with  yellow, 
also  a  very  common  color,  and  one  e8]>ecially  chanicteristic  of  the 
Pierida?,  the  family  to- which  I^^ptalis  belongs.     We  may  there- 
fore reaia^^nably  suppose  that  in  the  early  stages  of  the  develop- 
ment of  the  Danaida>,  when  they  first  began  to   acquire  those 
nauseous  secretions  which  are  now  their  protection,  their  col(»rs 
were  somewhat  plain,  either  dusky  with  (Miler  bands  and  spots, 
or  yellowish  with    dark   borders,  and    sometimes  with    reddish 
bands  or  spots.     At  this  time  they  had  prolmbly  shorter  wings 
and  a  more  rapid  flight,  just  like  the  other  unprotected  families 
of  butterflies.      But  as  soon  sis  they  became  decidinlly  unpala- 
table to  any  of  their  enemies,  it  would  be  an  advantage  to  them  to 
be  readily  distinguished  from  all  the  eatjible  kinds  ;  and  an  but- 
terflies were  no  doubt   already  very  varied  in  color,  while  all 
probably  had  wings  adapted  for  pretty  rapid  or  jerking  flight, 
the  best  disUnction  might  have  been  found  in  outline  and  habits  ; 


662  The  Colors  of  Animals  and  Plants.       [November, 

whence  would  arise  the  preservation  of  those  varieties  whose 
longer  wings,  bodies,  and  antennae,  and  slower  flight,  rendered 
them  noticeable,  —  characters  which  now  distinguish  the  whole 
group  in  every  part  of  the  world.  Now,  it  would  be  at  this  stage 
that  some  of  the  weaker-flying  Pieridae  which  happened  to  re- 
semble some  of  the  Danaidae  around  them  in  their  yellow  and 
dusky  tints,  and  in  the  general  outline  of  their  wings,  would  be 
sometimes  mistaken  for  them  by  the  common  enemy,  and  would 
thus  gain  an  advantage  in  the  struggle  for  existence.  Admitting 
this  one  step  to  be  made,  and  all  the  rest  must  inevitably  follow 
from  simple  variation  and  survival  of  the  fittest.  So  soon  as  the 
nauseous  butterfly  varied  in  form  or  color  to  such  an  extent  that 
the  corresponding  eatable  butterfly  no  longer  closely  resembled 
it,  the  latter  would  be  exposed  to  attacks,  and  only  those  varia- 
tions would  bp  preserved  which  kept  up  the  resemblance.  At 
the  same  time  we  may  well  suppose  the  enemies  to  become  more 
acute  and  able  to  detect  smaller  differences  than  at  first.  This 
would  lead  to  the  destruction  of  all  adverse  variations,  and  tlins 
keep  up  in  continually  increasing  complexity  the  outward  mim- 
icry which  now  so  amazes  us.  During  the  long  ages  in  which 
this  process  has  been  going  on,  many  a  Leptalis  may  have  become 
extinct  from  not  varying  sufficiently  in  the  right  direction  and 
at  the  right  time  to  keep  up  a  protective  resemblance  to  its 
neighbor;  and  this  will  accord  with  the  comparatively  small 
number  of  cases  of  true  mimicry  as  compared  with  the  frequency 
of  those  protective  resemblances  to  vegetable  or  inorganic  objects 
whose  forms  are  less  definite  and  colors  less  changeable.  About 
a  dozen  other  genera  of  butterflies  and  moths  mimic  the  Dan- 
aidas  in  various  parts  of  the  world,  and.  exactly  the  same  ex- 
planation will  apply  to  all  of  them.  They  represent  those  species 
of  each  group  which,  at  the  time  when  the  Danaidae  first  acquired 
their  protective  secretions,  happened  outwardly  to  resemble  some 
of  them,  and  have  by  concurrent  variation,  aided  by  a  rigid  selec- 
tion, been  able  to  keep  up  that  resemblance  to  the  present  day.^ 

{To  he  concluded.) 

^  For  fuller  information  on  this  sobject  the  reader  shoold  consnlt  Mr.  Batei*s 
original  paper,  Contributions  to  an  Insect-Fauna  of  the  Amazon  Valley,  in 
Transactions  of  the  Linnean  Society,  toL  xxiii.,  p.  495;  Mr.  Trimen's  paper  in 
vol.  XX vi.,  p.  497  ;  the  author's  essay  on  Mimicry,  etc.,  already  referred  to ;  and, 
in  the  absence  of  collections  of  butterflies,  the  plates  of  HcliconidsB  and  Leptalid«, 
in  Hewitson's  Exotic  Butterflies,  and  Felder's  Voyage  of  the  Novara  may  be 
examined. 
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THE   ROCKY  MOUNTAIN   LOCUST.* 

BY  C.   T.   HILET,   PR.  D. 

^HB  subject  which  you  have  assigned  to  me  is  ontitUMl  The 
-*■  Rocky  Mountain  Locust  and  the  Army  Worm.  lioth  these 
iD8ei.*t8  are  extremely  injurious  to  the  agricultun*  of  tlie  United 
Staten,  and  as  it  would  be  difficult  to  do  justice  to  both  in  the 
corapiiss  of  a  brief  address  I  shall  confine  my  remarks  at  tlie 
premMit  time  to  the  first  named.  So  much  lisis  been  written  and 
•aid*  by  myself  and  others,  upon  this  Rocky  Mountain  locust  <lur- 
ing  the  psist  two  or  three  years  that  it  would  seem  difficult  in- 
deed to  say  anything  about  it  that  is  new  or  of  value.  Yet  I 
may  safely  assert  that  most  of  the  definite  and  accunit^^  knowl- 
edge regarding  its  habits  and  life  history  Wiis  first  given  to  the 
world  during  the  present  year. 

Thimgh  popularly  known  as  the  "  grasshopper,"  yet  the  term 
**  Rocky  Mountain  locust,'*  proposinl  by  myself,  lias  lK»en  very 
generally  ailopted  as  most  appropriate.  The  insect  belongs  to 
the  s:ime  family  as  the  locusts  of  Scripture.  The  t4*rm  grass- 
hop|H*r  is  very  hnisely  applieil  to  many  insects  that  hop  aiNuit 
in  grass,  but  strictly  belongs  to  the  long-legged,  long-feelered 
species.  Locusts  have  short  and  stout  legs,  short  and  stout 
feelers,  an<l  are  mute,  or,  if  they  stridulate  at  all,  do  so  by  rub- 
bing the  hind  thighs  against  the  8id(*s  of  the  folded  front  wings ; 
their  prevailing  color  is  brown  ;  they  are  gregarious,  and  they 
oviposit  in  the  ground  by  means  of  short,  drilling  valves.  True 
grasshoppers  have  long  and  slender  legs  and  feelers,  and  stridu- 
late by  vibrating  the  front  wings,  which  in  the  males  an*  fur- 
nished, generally  near  the  base,  with  talc-like  plaU*s  (!ross<«d  by 
enlarged  and  hollow  veins ;  their  prevailing  color  is  green  ;  they 
are  solitary,  and  they  mostly  ovipanit  in  different  parts  of  plants, 
by  means  either  of  a  sword-  or  sci meter-shaped  ovipositor.  It  is 
the  gnisshop|)ers,  the  katydids  (which  are  a  tree-inhabiting  sec- 
tion of  them),  and  the  crickets  which  make  field  and  wood  resound 
with  shrill  orchestr}'  at  the  present  s(*ason  ;  but  the  hnuists  take  no 
part  in  the  concert.  While  our  inwct  In^longs,  therefore,  to  the 
same  family  as  the  lo(*usts  of  Scripture,  tliow*  {MHiple  are  greatly 
at  sea  who  imagine  it  to  be  specifically  identical  with  any  of  the 
Asiatic  or  Euroi>eiin  species.     It  is  known  to  entomologists  as 


^  An  addrBM  deliTered  at  the  Chica(^>  k^moii  of  the  Americen  Agrirultunil  Con- 
giCN,  in  September,  1877.    Some  portions  arc  omitted  for  want  of  space.  —  Ed. 
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Caloptenus  sprettis^  and  is  purely  American,  since  it  does  not  in- 
habit any  other  continent. 

Evolutionists  believe  —  and  I  am  one  of  them  —  that  existing 
species  are  but  the  modified  descendants  of  preexisting  species. 
The  present  species  of  a  genus  have  at  some  time,  more  or  less 
remote,  had  a  common  ancestry.  All  life  exhibits  a  certain 
power  of  adaptation  to  sun*ounding  conditions,  and  through  what 
is  known  as  '*  natural  selection  "  (two  words  which  by  Darwin's 
pregnant  pen  have  come  to  express  volumes  of  facts  and  conse- 
quences), coupled  with  other  less  easily  formularized  laws,  the 
fauna  and  flora  of  the  globe  have  been  as  profoundly  changed  as 
have  its  physical  conditions.  The  influences  that  have  thus 
worked  in  the  past  are  still  working  at  present — less  rapidly, 
perhaps,  in  the  main,  but  none  the  less  effectually.  Among 
higher  and  more  complex  animals  the  changes  are  slow  and  not 
very  noticeable ;  the  species  have  become,  in  most  cases,  markedly 
differentiated,  and  their  characters  are  well  fixed.  Among  lower 
organisms  these  changes  are  more  obvious,  and  naturalists  are 
sorely  puzzled  in  their  endeavors  to  grasp  and  express  them. 
This  is  especially  the  case  among  insects.  We  have  the  simple 
variation  from  the  typical  characters  of  a  species ;  we  have  phy- 
tophagic  varieties,  or  those  departures  frohi  the  type  that  result 
from  the  kind  of  food  assimilated  during  growth  ;  we  have  phy- 
tophagic  species,  or  those  variations  which  have  become  fixed  and 
permanent  in  the  adolescent  or  immature  stages  through  some 
peculiar  and  fixed  habit,  without  having  yet  modified  the  imago 
or  mature  state ;  we  have  geographical  variation,  increasing  — 
usually  with  distance  —  until  the  separation  from  the  type  is  suf- 
ficient to  be  indicated  by  what  we  call  race ;  we  have  seasonal 
variation,  sexual  variation,  and,  finally,  we  have  the  terms  dimor- 
phism, heteromorphism,  and  many  other  2»m«,  to  express  still 
other  variations.  In  short,  in  the  strain,  the  breed,  the  sport,  the 
tribe  (in  the  popular  sense),  the  variety,  and  the  race,  we  have 
so  many  terms  invented  to  indicate  some  of  the  more  patent 
steps  in  the  evolution  of  one  species  from  another,  and  between 
them  all  there  are  so  many  shades  of  variation  for  which  no  words 
have  yet  been  coined,  that  the  naturalist  who  takes  a  comprehen- 
sive view  of  life  upon  our  planet  finds  that  what  we  have  chosen 
to  call  species  are  often  with  difficulty  separated  from  each  other ; 
that  they  have,  in  fact,  no  real  existence  in  nature.  All  our 
classificatory  divisions  are  more  or  less  conventional.  They  are 
excellent  as  aids  to  thought  and  study,  but  misleading  when  be- 
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lieved — as  they  popularly  are  —  to  express  absolute  creations 
that  have  existed  for  all  time. 

As  with  other  species,  so  it  is  with  the  locust  under  considera- 
tion. Tlie  species  is  a  denizen  of  the  plains  regions  of  the 
Rocky  Mountains  to  the  west  and  northwest  of  us.  It  breeds 
continuously  and  comes  to  {>erfection  only  in  those  high  an<I  dry 
plains  and  prairies ;  and  though  at  intervals  it  overruns  much  of 
the  lower,  moister  country  to  the  east  and  southeast,  yet  it  never 
extends  in  a  general  way  to  the  Mississippi.  But  there  are  spe- 
cies east  of  the  Mississippi  that  are  so  closely  allied  to  it  that  the 
ordinary  fsirmer  cannot,  without  a  little  8|)eeial  knowle<lge,  ap- 
preciate the  difference,  and  entomologists,  even,  are  not  of  a 
mind  as  to  whether  they  should  be  called  species,  varieties,  or 
races,  etc.  The  two  species  most  closely  allied  to  the  Rocky 
Mountain  locust  are  the  red-legged  locust  (^CaloptenuB  femur- 
rulrum)  and  the  Atlantic  locust  (^CaloptenuB  Atlaniitf).  Both 
are  wide-spread  species,  but  are  either  rare  or  do  not  (x*cur  in  the 
home  of  »pretu9.  The  differences  between  the  three  species  I  have 
elsewhere  given  in  detail ;  for  the  present  purpose  it  suffices  to 
say  that  the  distinguishing  characters,  mr>st  esisily  observed  by 
the  non-entomologist,  are  the  relative  length  of  the  wing  and  the 
structure  of  the  terminal  joint  of  the  male  abdomen.  The  Rcx^ky 
Mountain  s])ecies  has  the  wings  extending,  when  closi*d,  about 
one  third  their  length  beyond  the  tip  of  the  abdomen,  and  the 
last  or  upturned  joint  of  the  alxlomen  narrowing  like  tlie  prow 
of  a  canoe,  and  notched  or  pro<luced  into  two  tubercU*s  at  top. 
The  wings  of  the  red-legged  lo<;ust  extend,  on  an  averagi*,  al)out 
one  sixth  their  length  beyond  the  tip  of  the  alxlomen,  and  the 
last  abdominal  joint  is  shorter,  brosider,  more  squarely  cut  off  at 
top,  without  terminal  tubercles,  and  looks  more  like  the  stern 
of  a  barge. 

The  Atlantic  locust,  though  smaller  than  either,  is  in  other  re- 
spects intermediate  between  the  two,  but  in  relative  length  of 
wing  and  structure  of  the  anal  joint  in  the  male,  most  related  to 
tpretu9. 

We  should  encourage  the  locust's  natural  enemies.  Practically 
this  is  not  possible  with  many  of  the  smaller  parasitic  and  pn*da- 
oeous  kinds;  tliey  are  beyond  our  control.  With  many  of  the 
larger  locust  enemies,  however,  as  in  the  csise  of  birds,  it  is  fesisi- 
ble.  One  of  the  most  effectual  ways  of  accomplishing  it  is  to  of- 
fer a  reward  for  hawk-heads,  as  Colorado  has  done.  The  intro- 
duction of  such  hardy  locust-feeding  birds  as  the  grackle  and  the 
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English  rook  may  be  attended  with  benefit,  and  the  commission 
of  which  I  am  a  member  will  try  the  experiment.  The  destruc- 
tion of  the  eggs  is  of  the  utmost  importance. 

The  experience  of  the  present  year  has  proved,  what  I  have 
always  insisted  on,  that  in  the  more  thickly-settled  portions  of 
the  country,  by  proper  organization  and  intelligent  effort,  man 
may  master  the  young  insects.  Men  of  large  experience  admit 
that  a  crop  of  young  locusts  is  not  more  difficult  to  cope  with  than 
a  crop  of  w^eds.  It  is  different  with  the  winged  insect,  and  the 
question  is :  ^^  Can  anything  be  done  to  protect  our  farmers  from 
the  disastrous  flying  swarms?"  At  first  View  it  would  seem 
hopeless.  Yet  there  is  already  a  partial  answer  to  the  question. 
There  is  a  popular  notion  that  this  pest  breeds  in  and  comes  from 
sandy,  desert  countries.  It  is  a  popular  error.  The  insect  can- 
not live  on  sand,  nor  does  it  willingly  oviposit  in  a  loose,  sandy 
soil.  It  does  not  thrive  on  cacti  and  sage-bush.  It  flourishes 
most  on  land  clothed  with  grass,  in  which,  when  young,  it  can 
huddle  and  shelter.  It  can  multiply  prodigiously  on  those  plains 
only  that  offer  a  tolerably  rich  vegetation,  —  not  rank  and  hu- 
mid as  in  Illinois,  but  short  and  dry,  —  such  as  is  found  over 
much  of  the  plains  region  of  the  Northwest,  already  referred  to. 
Now  the  destruction  of  the  eggs,  which  is  so  practicable  and  ef- 
fectual in  settled  and  cultivated  sections,  is  out  of  the  question  in 
those  vast  unsettled  prairies ;  but  the  destruction  of  the  young 
locusts  is  possible.  Those  immense  prairies  are  not  only  suscep- 
tible of  easy  burning,  but  it  is  difficult  to  prevent  the  fire  from 
sweeping  over  them.  Now  some  system  of  preventing  the  exten- 
sive prairie  fires  that  are  common  in  that  country  in  fall,  and 
then  subsequently  firing  the  prairie  in  the  spring,  after  the  bulk 
of  the  young  hatch,  and  before  the  new  grass  gets  too  rank, 
would  be  of  untold  value  if  it  could  be  adopted.  At  first  blush 
such  a  proposition  seems  Utopian,  but  the  more  I  study  the  ques- 
tion, and  the  more  I  learn  of  those  breeding-grounds,  the  more 
feasible  the  plan  grows  in  my  mind.  The  Dominion  government 
has,  fortunately,  a  well-organized  mounted  police  force  which  con- 
stantly patrols  through  the  very  regions  where  the  insects  breed, 
north  of  our  line.  This  force  is  intended  to  see  that  the  peace  is 
kept,  to  watch  the  Indians,  to  enforce  the  laws,  and  perform 
other  police  duties.  It  could  be  utilized,  without  impairing  its 
efficiency  as  a  police  force,  in  the  work  I  have  indicated ;  or  it 
might  be  augmented  for  that  same  work.  I  have  conversed  with 
the  Canadian  ministers  of  agriculture   and  of  the  interior,  and 
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with  Governor  Morris,  on  the  subject,  and  they  see  nothing  im- 
practioiible  in  Uie  phin.  We  have  on  this  side  the  line  a  number  of 
signal  stations  and  military  posts  in  the  country  where  the  insect 
breeds.  Now,  I  would  have  our  own  military  force  co<>])erate  with 
tlie  Dominion  police  force  as  a  locust  vigilance  committee.  Under 
the  intelligent  guidance  and  direction  of  some  special  commission- 
er or  commission,  I  would  have  that  whole  country  systematically 
studied  every  year  by  such  a  force,  with  reference  to  the  abun* 
dance  or  scarcity  of  the  locusts.  I  would  have  such  a  vigilance 
forc(\  by  a  proper  system  of  fire-guards  and  surveillance,  prevent 
tlie  fall  fires  in  sections  where  the  insects  or  their  eggs  were 
known  to  abound,  in  order  to  burn  them  at  tlie  proi)er  time  the 
following  spring ;  and  where  such  precaution  was  not  |K)ssible  or 
had  failed,  and  the  winged  insects  at  any  season  were  numerous, 
I  would  have  their  movements  carefullv  watched,  and  communi- 
cated  daily  to  the  signal  ofiicxsrs,  to  l>e  by  them  communinited  to 
the  farmers.  In  this  way  the  latter  could  be  fully  forewarned 
of  approaching  danger.  I  would  have  the  Western  farmers  adopt 
some  general  plan  of  defense  against  possible  invasion.  The 
straw  that  is  now  allowed  to  rot  in  sightless  masses  as  it  comes 
from  the  thrasher,  and  that  encumbers  the  ground  unless  burned, 
should  be  utilized.  Let  it  be  stacked  in  small  pyramids  at  every 
field  corner,  and  there  let  it  remain  until  the  locnists  are  descend- 
ing upon  the  countr}'.  Then  let  the  farmers  in  a  township  or  a 
county,  or  in  larger  areas,  simultaneously  fire  these  pynimids, 
using  whatever  else  is  at  hand  to  slacken  combustion  and  increase 
the  smoke,  and  the  combined  fumigsitiim  would  imrtially  or  en- 
tirely drive  the  insects  away,  according  as  the  swarm  was  ex- 
tendeil  or  not.  In  short,  not  to  weary  you,  I  believe,  first,  that 
by  proper  cooperation  on  the  part  of  the  two  governments  inter- 
ested, the  excessive  multiplication  of  this  destructive  insei't  may 
be  measurably  prevented  in  its  natural  breeding-grounds,  and 
that  the  few  thousand  dollars  that  would  be  necessary  to  put  into 
operation  intelligent  coiiperative  plans  were  most  trifling  in  view 
of  the  vast  interests  at  stsike.  In  fact,  with  an  efficient  and  prop- 
erly organized  department  of  agriculture,  liberally  sup|>orted  by 
Congress,  and  aided  by  the  war  department  and  the  signal  bu- 
reau, the  plan  could  soon  be  perfecte<l  an<l  carrie<l  out  at  mini- 
mum expense.  I  believe,  secondly,  that  where  the  insect's  mul- 
tiplication cannot  be  prevented  in  its  natural  bn^eiling-grounds 
oar  farmers  in  the  more  thickly-Mettled  sections  may,  by  the  use 
of  smoke,  measurably  turn  the  course  of  invading  swarms  and 
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protect  their  crops,  —  obliging  the  insects  to  resort  to  the  unculti- 
vated areas. 

Were  the  injury  to  continue  for  another  three  or  four  years  as  it 
has  for  the  past  four,  and  were  the  Western  farmers  to  suffer  a  few 
more  annual  losses  of  forty  million  dollars,  such  schemes  a«  I 
have  suggested  would  soon  be  carried  out.  The  danger  is  that 
during  |)eriods  of  immunity,  indifference  and  forgetfulness  inter- 
vene until  another  sweeping  disaster  takes  us  by  surprise. 

Rules  greatly  assist  in  the  solution  of  any  problem,  and  in  pro- 
portion as  we  get  at  a  knowledge  of  the  laws  governing  this 
Rocky  Mountain  locust  shall  we  be  able  to  Overcome  it.  The 
country  which  it  devastates  is  so  vast,  and  the  question  as  to  its 
origin  and  the  causes  of  its  disastrous  migrations  is  so  compli- 
cated, that  a  limited  study  is  apt  to  beget  doubt  as  to  whether 
there  are  any  laws  governing  the  insect  or  any  rules  for  our 
guidance.  The  facts  of  sociology  are  so  innumerable  that  the 
ordinary  gleaner  of  them  reaps  but  confusion.  It  requires  the 
genius  and  comprehensiveness  of  a  Herbert  Spencer  to  deduce 
principles  therefrom,  —  to  perceive  the  laws  by  which  society  is 
molded.  The  vain,  delusive  confidence  begot  of  first  study  of  any 
difficult  subject  —  that  follows  superficial  knowledge,  —  reacts 
in  doubt  and  diffidence  upon  deeper  delving  and  more  thor- 
ough study. 

"  The  n^ore  I  learn  the  less  I  know  "  is  a  paradoxical  but  very 
common  remark.  It  is  only  after  passing  through  this  period  of 
doubt  in  any  inquiry  that  we  can  begin  to  see  the  light ;  and  in 
this  locust  inquiry  it  is  only  after  accumulating  facts  and  experi- 
ences until  they  almost  overwhelm  us  with  their  complexity  that 
we  can  begin  to  generalize  and  deduce  rules. 

The  history  of  this  insect  east  of  the  Rocky  Mountains,  when 
viewed  from  a  comprehensive  stand-point,  presents  certain  well- 
marked  features.  We  have,  first,  the  migrations  of  winged 
swarms  in  autumn  from  the  higher  plains  of  the  West  and 
Northwest,  into  the  more  fertile  country  south  of  the  44th  par- 
allel and  east  of  the  100th  meridian.  It  is  the  more  fertile  and 
thickly-settled  country  south  and  east  of  the  limits  indicated- 
which  suffers  most,  both  from  the  insects  which  sweep  over  it 
and  from  the  young  that  hatch  in  its  rich  soil ;  and  it  is  princi- 
pally this  country  which  I  have  designated  as  being  outside  the 
insect's  native  home,  and  in  which  it  can  never  become  a  perma- 
nent resident.  The  species  does  not  dwell  permanently  even  in 
much  of  the  country  north  and  west  of  those  lines,  but  it  flour- 
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iflhes  more  and  more  toward  the  northwest.  In  short,  the  vast  hot 
and  dry  plains  and  pniiries  of  Wyoming,  Dakota,  and  Montana, 
and  the  immense  regions  of  a  similar  charac^ter  in  British  Amer- 
iiai,  comprising  what  is  known  as  the  third  prairie  plateau  or 
steppe«  are  congenial  breeding-grounds,  and  supply  the  more  dis- 
astrous swarms  which  devsistate  the  lower  Missouri  and  the  Mis- 
sissippi valleys.  That  northwest  country  may  be  depicte<l  as  a 
vast  undulating  prairie  sea,  now  stretching  in  sandy  barren  tracts 
which  bring  forth  little  else  than  the  cactus  or  sage-busk;  now 
rolling  for  hundreds  of  miles,  and  covered  with  the  buffalo  grass 
(Buclot  dactyloide%)  and  other  short  nutritious  grasses,  and  again 
producing  a  ranker  prairie  growth  wherever  there  is  increase  of 
moisture.  Another  peculiarity  of  that  country  is  that  tliough  the 
spring  opens  as  early,  even  away  up  in  the  valley  of  the  South 
Saskatchewan,  as  it  does  in  Chicago,  yet  the  vegetation  often  be- 
comes parched  up  and  burned  out  by  the  early  part  of  July. 
Now,  Caloptenu$  9pretu9^  though  coming  to  perfection  in  high 
and  dry  regions,  is  nevertheless  fond  of  succulent  vegetation,  and 
instinctively  seeks  fresh  pastures  whenever  those  of  its  own  home 
are  dried  up.  It  may  sometimes  happen,  indeed,  that  the  species 
will  die  in  immense  numbers  if  the  scant  vegetation  where  it 
breeds  should  dry  up  before  the  acquisition  of  wings,  just  as  an- 
other species  (^(Edipoda  atrox)  has  perished  in  immense  numbers 
the  present  season  in  California  by  the  excessive  drought  that  has 
prevailed  t)iere ;  but  ordinarily  tlie  insects  will  be  full  grown  and 
fledged  before  the  parched  season  arrives,  and  the  ample  wings  of 
the  species  prove  its  salvation.  Again,  it  may  become  so  pnniig- 
iously  multiplied  during  certain  seasons  that  everything  green 
is  devoured  by  the  time  its  wings  are  acquired. 

^^  In  either  case,  prompted  by  that  most  exigent  law  of  hunger, 
— spurred  on  for  very  life,  —  it  rises  in  immense  clouds  in  the 
air  to  seek  for  fresh  pastures  where  it  may  stay  its  ravenous  ap- 
petite. Borne  along  by  the  prevailing  winds  that  sweep  over 
these  immense  treeless  plains  from  the  northwest,  often  at  the 
rate  of  fifty  or  sixty  miles  an  hour,  the  darkening  locust  clouds 
are  soon  carried  into  the  moist  and  fertile  countrv  to  the  south- 
east,  where  with  sharpened  appetites  they  fall  upon  the  crops,  a 
plagae  and  a  blight.  Many  of  the  more  feeble  or  of  the  more  re- 
cently fledged  perish,  no  doubt,  on  the  way ;  but  the  main  army 
saooe^ds,  with  favorable  wind,  in  bridging  over  the  parched 
eoantry  which  affords  no  nourishment.  The  hotter  and  Atyer 
the  season,  and  the  greater  the  extent  of  the  drought,  the  earlier 
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will  they  be  prompted  to  migrate,  and  the  farther  will  they  push 
on  to  the  east  and  south."  ^ 

We  have,  second,  the  return  migration  toward  the  northwest 
from  the  country  south  and  east  of  the  lines  already  indicated,  of 
the  progeny  of  invading  swarms,  as  soon  as  wings  are  acquired 
the  next  summer.  Time  will  not  permit  me  to  present  the  ex^ 
planation  of  this  return  migration.  In  the  work  just  quoted  I 
have  discussed  its  causes,  the  reasons  why  the  spedes  cannot  per- 
manently thrive  in  the  Mississippi  valley,  and  the  conditi<»is 
which  prevent  its  establishment  there. 

We  have,  third,  the  eastern  limit  of  the  insects'  spread  along  a 
line  broadly  indicated  by  the  94th  meridian,  and  the  consequent 
security  from  serious  injury  east  of  that  line. 

These  three  features  of  our  disastrous  swarms  —  the  return 
migration  from  the  southeast  country  (which  implies  only  tem- 
pomry  injury  therein),  and  the  eastern  limit,  —  may  be  stated 
as  laws  governing  the  insect  east  of  the  Rocky  Mountains.  They 
have  constantly  been  urged  by  me,  and  the  present  year*s  expe- 
rience has  confirmed  and  verified  them.  I  think  I  may  safely 
present  a  fourth,  namely,  that  the  eggs  are  never  laid  thickly 
two  successive  years  in  the  same  regions. 

In  mapping  out  the  country  in  Kansas  and  Missouri  in  which 
eggs  had  been  laid  most  thickly  in  1876,  I  was  struck  with  the 
fact  that  the  very  counties  in  which  the  young  insects  had  been 
most  numerous  and  disastrous  in  1875  were  passed  by  .or  avoided, 
and  had  no  eggs  of  any  consequence  laid  in  them  in  1876.  The 
fact  was  all  the  more  obvious  because  the  insects  did  much  dam- 
age to  fall  wheat,  and  laid  eggs  all  around  those  counties,  to  the 
north  and  south  and  west.  From  the  exhaustive  report  on  the 
insect  in  Minnesota,  made  by  Mr.  Allen  Whitman,  it  was  also 
very  obvious  that  those  portions  of  that  State  which  had  been 
most  thickly  supplied  with  eggs  in  1876,  and  most  injured  by 
the  young  insects  in  1876,  were  the  freest  from  eggs  laid  by  the 
late  swarms  of  the  latter  year,  notvrithstanding  counties  all 
around  them  were  thickly  supplied.  I  was  at  first  inclined  to 
look  upon  these  facts  as  singular  coincidences  only;  but  instances 
have  multiplied.  A  remarkable  one  has  been  furnished  me  by 
Gov.  A.  Morris,  of  the  northwest  territory.  You  are  well 
aware  that  in  1875  the  locusts  hatched  out  in  immense  numbers 
and  utterly  destroyed  the  crops  in  the  province  of  Manitoba. 
Now,  in  1876  they  were  very  numerous  over  all  the  third  pr^rie 

1  Locust  or  Grasshopper  Plague,  page  57.    Rand,  McNallj,  &  Co.,  Cliica|{o. 
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steppe  of  British  America,  and  largely  went  to  make  up  the  au- 
tumn swarms  that  came  into  our  own  country  a  year  ago.  Gov- 
ernor Morris  started  late  in  July  of  1876  fn>m  Winnipeg  north- 
west to  make  a  treaty  with  certain  Indians,  and  during  the  first  five 
or  six  days  of  August  he  encountered  innumerable  locust  swarms 
all  the  way  from  the  forks  of  the  two  main  trails  to  Fort  £ilice. 
The  wind  was  blowing  strong  from  the  west  all  the  time,  —  just 
the  very  direction  to  carry  the  insects  straight  over  into  Manitoba. 
The  governor  watched  their  movements  with  the  greatest  anxiety, 
fearing  that  the  province  would  again  be  devastated  as  it  had 
been  the  previous  year.  Yet  during  all  the  time  he  was  passing 
through  the  immense  swarms,  they  bore  doggedly  to  the  south 
and  southeast,  either  tacking  against  the  wind  or  keeping  to  the 
ground  when  unable  to  do  so.  Nothing  was  more  n^markable 
than  the  manner  in  which  they  persisted  in  refusing  to  be  car- 
ried into  Manitoba.  A  few  were  blown  over,  but  did  not  alight, 
and  the  province  seemed  miraculously  delivered.  Mr.  Whit- 
man tells  me,  again,  that  in  settling  the  present  year  the  insects 
avoided  those  counties  in  Minnesota  in  which  they  had  hatched 
most  numerously  and  done  greatest  injury,  but  selected  such  as 
had  not  suffered  for  some  years  past. 

It  is  evident  that  there  is  more  than  mere  coincidence  in  these 
occurrences,  and  I  may  say  that  u{X)n  looking  more  de^^ply  into 
the  matter  I  cannot  find  a  single  instance  where  eggs  have  l>een 
hiid  thickly  for  two  successive  years  in  any  invaded  country. 
This  is  a  most  important  fact.  During  a  season  of  great  devas- 
tation there  is  a  natural  tendency  among  the  more  pious  portion 
of  the  community  to  beseech  the  Almighty,  by  prayer,  fasting, 
and  humiliation,  for  deliverance.  How  greatly  their  faith  must 
be  strengthened  by  facts  such  as  I  have  just  stated  !  As  a  natu- 
ralist it  is  my  province  to  study  the  reasons  for  the  facts. 
Whether  what  I  call  the  working  of  natural  laws  be  called  by 
others  the  instrumentality  of  Providence  is  quite  immaterial. 

To  recapitulate,  I  think  we  may  safely  deduce  the  following 
four  rules  as  governing  the  Rocky  Mountain  locust  east  of  the 
mountains  from  which  it  takes  its  name :  — 

(1.)  The  northwest  origin  of  the  more  disastrous  fall  swarms 
that  overrun  the  more  fertile  country  south  of  the  44th  parallel 
and  east  of  the  100th  meridian. 

(2.)  The  return  migration  toward  the  northwest  of  the  insects 
that  hatch  in  the  country  named. 

(8.)  The  eastern  limit  of  the  insects'  spread  along  the  94th 
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(4.)  No  two  successive  hatchings  of  an  extensive  and  disastrous 
nature  can  take  place  in  the  same  region. 

The  possibility  of  exception  to  the  rules  would  be  in  keeping 
with  the  character  of  all  rules ;  but  I  am  convinced  that  the  ex- 
ceptions will  ever  prove  most  trifling.  Now  there  is  a  deal  of 
satisfaction  to  be  drawn  by  our  farmers  from  these  rules,  which 
not  only  limit  locust  disaster  but  enable  them  to  anticipate 
events ;  and  I  need  hardly  state  that  the  accuracy  of  my  own 
prognostications,  repeatedly  made  during  the  past  three  or  four 
years,  was  in  no  small  degree  due  to  them. 

We  have  had  the  spectacle  of  the  Rocky  Mountain  locust,  in 
what  I  call  the  return  migration,  flying  over  some  parts  of  the 
vast  territory  from  the  29th  parallel  to  the  Dominion  boundary 
line,  and  from  the  94th  meridian  to  the  mountains,  all  along  from 
the  end  of  April  till  the  beginning  of  August,  and  with  so  little 
injury  that,  with  the  exception  of  the  case  in  Montana,  just  men- 
tioned,^ the  question  everywhere  asked  is,  Where  have  the  flying 
'hoppers  gone  ?  What  has  become  of  them  ?  I  answer  that,  as 
in  previous  years,  and  as  I  have  always  held  would  be  the  case, 
they  were,  in  the  main,  so  diseased  and  parasitized  that  they 
dropped  in  scattered  numbers  and  mostly  perished  on  their  north- 
ward and  northwestward  journey.  This  is  no  theory,  but  known 
to  have  been  the  case  in  the  more  thickly-settled  parts  of  Kansas, 
Nebraska,  Iowa,  and  Minnesota,  from  which  the  insects  that  had 
dropped  have  been  reported,  and  in  some  cases  sent  to  me.  But 
as  the  flight  is  for  the  most  part  over  the  vast  and  thinly-settled 
plains  of  Indian  Ten*itory,  Kansas,  Nebraska,  and  Colorado, 
the  number  that  has  dropped  and  been  lost  to  sight  in  said  plains 
is  infinitely  greater  than  that  which  has  been  observed  to  come 
down  in  the  more  thickly-settled  r^ons  to  the  east. 

The  more  dense  and  extensive  swarms  that  flew  before  the  1st 
of  July  reached,  I  have  little  doubt,  the  great  thinly-settled 
plains  and  prairie  region  of  Northwest  Minnesota,  Dakota,  Mon- 
tana, and  British  America,  —  embracing  in  the  latter  case  most 
of  the  country  between  the  projected  line  of  the  Canada  Pacific 
and  the  boundary  line,  and  between  Manitoba  and  the  Rocky 
Mountains.  I  found  the  insects  sparsely  spread  over  the  rank 
prairies  west  of  Brainerd  along  the  Northern  Pacific  and  along 
Red  River ;  and  by  this  I  mean  that  a  few  would  hop  from  the 
grass  at  every  step,  wherever  I  searched  for  them.  I  met  with 
only  here  and  there  a  straggler  in  Manitoba ;  but  early  in  July 

1  Referred  to  in  the  portions  omitted.  —  So. 
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they  flow  from  the  south  over  the  country  west  of  the  province, 
ami  reached  the  North  Saskatchewan  at  several  points,  passing 
nianv  miles  north  of  Fort  Carleton. 

The  insects  that  rose  after  the  first  week  in  July  (mostly  from 
restrict4Ml  [>arts  of  Minnesota  and  Dakota)  bon*  for  the  most  part 
southwardly,  while  many  of  those  which  passed  to  the  northwest 
earlier  in  the  season  returned.  Thus,  swarms  more  or  less  scat- 
tering have  been  passing  for  the  past  two  months  over  parts  of 
Iowa,  Nebraska,  and  Kansas,  in  varying  directions,  but  mainly  to 
the  south  and  southeast.  They  have  lately  reached  into' the  In- 
dian Territory.  In  no  iusUuice  have  they  done  serious  damage, 
and  the  reports  that  come  to  me  are  singularly  unanimous  on  this 
point.  The  movements  of  the  insects  that  bred  in  Minnesota 
tliis  year  were  very  similar  to  the  movements  of  those  that  bred 
theni  in  1876.  They  at  first  flew  to  the  northwest,  but  were 
subsequently  brought  back,  and  traveled  over  parts  of  Iowa,  Ne- 
braska, and  Kansas.  The  difference  between  the  two  years  is 
ihiit  the  flights  that  thus  turned  back  on  the  original  course  in 
1^70  were  recruited  and  followed  by  immense  and  fresh  swarms 
from  the  northwest  plains  regions,  where,  far  beyond  the  boundary 
line,  thev  hatched  and  bred  innumerablv;  whereas  the  Minnesota 
swarms  of  1877  have  not  been  recruited  because  there  were  few 
eggs  laid  in  1876,  and  no  insects  of  any  consei|uence  reared  in 
1^77  in  said  northwest  country.  It  is  upon  this  fact  that  I  have 
founded  the  belief  in  no  serious  devastaition  in  the  southeast 
country  this  fall. 

To  those  who  pay  little  attention  to  the  subject  the  disappear- 
ance of  the  swarms  that  left  the  Mississippi  Valley  is  matter  for 
wonder.     ^^  What  is  hit  is  history,  but  what  is  missed  is  mystery." 
Who,  at  the  explanation  of  some  simple  trick  or  piece  of  leger- 
demain, has  not  smiled  to  think  how  easily  he  was  baffled  !     But 
there  are  those  who  prefer  the  mystery  of  ignonince,  and  would 
much  rather  believe  that  the  locusts  have  vanished  in   the  heav- 
ens or  been  swept  into  the  ocean  than  accept  any  explanation  ; 
and  there  are  others  who,  from  sectional  feelings,  would  much 
rather  believe  that  the  insects  have  flown  to  Canada  and  New 
England  than  accept  the  facts. 

TOL.  XI.  — JIO.    11.  43 
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GLACIAL  MARKS   ON  THE  PACIFIC  AND  ATLANTIC 

COASTS    COMPARED. 

BY   A.   S.   PACKARD,   JR. 

WHILE  in  Europe  one  can  readily  interpret  the  ancient 
moraines  and  other  ice  marks  by  reference  to  existing 
glaciers  with  their  moraines,  ice  grooves,  and  scratches,  the  Amer- 
ican geologist  is  usually  forced  to  make  a  long  journey  to  Switz- 
erland, the  Pyrenees,  qr  to  Norway  in  order  to  observe  such  phe- 
nomena, now  to  be,  seen  on  an  extended  scale  only  in  Arctic 
America  and  in  Greenland.  However,  the  recent  discovery  by 
Mr.  Clarence  King  of  a  few  small  glaciers  in  the  Sierra  Nevada 
of  California  has,  with  the  observations  of  others,  shown,  what 
was  quite  unsuspected  a  few  years  ago,  that  not  only  the  Rocky 
Mountains  but  the  Sierra  Nevada  have  been  the  seat  of  exten- 
sive glaciers,  which  in  the  Sierra  Nevada  descended  to  a  point 
between  two  and  three  thousand  feet  above  the  sea,  or  as  low  as 
five  or  six  thousjind  feet  in  the  Rocky  Mountains.  We  had  fol- 
lowed up  these  discoveries  with  much  interest,  and  made  during 
our  entomological  journeys  cursory  observations  u[>on  ancient 
glaciers  and  rounded  rocks  in  the  Rocky  Mountains  in  1875, 
and  again  during  the  early  part  of  the  past  summer  in  Mon- 
tiina  and  parts  of  adjoining  Territories.  In  the  course,  how- 
ever, of  an  extended  journey  through  Middle  and  Northern 
California,  portions  of  Oregon,  Washington  Territory,  and  Van- 
couver Island,  undertaken  in  the  interests  of  the  United  States 
Entomological  Commission,  I  was  enabled  from  the  stage-coach, 
or  on  horseback,  or  in  the  course  of  my  entomological  walks,  to 
observe  certain  more  salient  points,  which  some  experience  in 
past  years  in  the  study  of  surface  geology  in  Switzerland  and 
Norway,  as  well  as  in  New  England  and  Labrador,  rendered  of 
a  comparative  nature  and  proved  of  great  personal  interest.  In- 
deed, I  have  been  struck  with  the  remarkable  parallelism  be- 
tween all  the  more  general  glacial  phenomena,  whether  observed 
in  the  Old  or  on  the  Atlantic  or  Pacific  borders  of  the  New 
World. 

A  rapid  and  too  cursory  inspection  of  the  Whitney  Glacier  on 
Mount  Shasta,  of  the  moraines  upon  its  lower  extremity  and  of 
the  ancient  ones  on  the  flanks  of  the  mountain,  which  have  been 
in  part  described  by  Mr.  King,  though  much  still  remains  to  be 
studied,  has  enabled  us,  as  never  before,   to  comprehend   the 
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(leouliar  fesitures  in  tlio  svHtoin  of  anriiMit  modifird  inf»raiiics  of 
Ci*ntral  iiiid  4*s|H*cially  Southern  Nt*w  KDi^land,  iiu'liidin^  Naii- 
tuoket,  Mariha*s  Viiu^vani,  and  tlio  Klizab«'tli  IshiiitU.  It  stvma 
to  lis  )ilain  cnoii^li  tluit  tlin  ritl^t^s,  or  osiirzi,  and  tuiiiuli  i)f  ^raveU 
Ofl  W(*ll  afl  the  Hiidd«*n  dt^pn'ssiuiiH  anions  tlieiii,  ho  fnM|ii«Mit  in 
Ni'W  Kn^Iaiid,  particularly  about  Salom  ami  Aiidov(*r,  Mass.,  and 
in  Maine,  art^  «»f  direct  ^larial  oripn. 

The  artcvnt  of  tlie  cratei^cone  of  Mount  Shasta  was  niade  (lur- 
ing a  sliort  stay  at  Sisson^s  Station,  at  the  base  and  to  the 
southwest  of  tile  mountain,  under  the  ^uiihinet*  of  Mr.  •).  II. 
Siss«»n«  who  as  the  former  guide  of  Mr.  King  an<l  otliei*s  wa8 
familiar  with  th«?  moraines  and  glaciers  of  this  mngnitii-ent  peak. 
Never  hsul  I  seen  su(*h  a  pure  mountain  form,  chiseled  out  by 
the  subterranean  forces.  No  mountain,  so  far  as  we  know,  in 
Eun>|>«*  or  Am«M*ica  north  of  Mexico  approaches  it  in  its  treble 
qualities  of  isolation,  its  regular  conical  ft>rm,  and  great  altitude. 
Its  summit  for  about  ftmr  thousand  feet  is  in  large  part  coven'd 
with  snow  iields,  and  three  glaciers,  the  Whitney,  Mc(Moud 
(on  the  easti'rn  side),  and  Ash  Creek  (on  the  north«*ast  ),  de- 
scend its  flunks  to  or  near  the  timber  line,  which  is  at  an  eleva- 
tion of  alxiut  nine  thousand  feet.  I  afterwards,  in  ( )r«'gnn,  had 
distant  views  of  Mounts  Hood,  Adams,  and  St.  Helens,  members 
of  the  siime  family  of  extinct  volcanoi-s,  which  form  kiidw- 
csippt'il,  isolated  cones  rising  about  eight  or  nine  thousand  feet 
ab(»ve  the  Casi^ade  Kangts  which  seemed  dwarf«*d  by  their  pres- 
ence. I  ascended  the  crater  cone  of  Shasta  by  the  trail  lemling 
from  Sisson*s  hottd,  and  deM*end4*d  the  eastern  sid«*  to  a  point  im- 
mediately overlooking  the  \Vhitn(*y  (ilacier,  whirh  is  abotit  three 
miles  long  and  extends  from  the  summit  of  Sluista  IN*ak  down 
to  or  quite  near  the  line  of  tn*es.  With  a  g<KMi  glass  I  couKl 
study  the  surface  of  the  glacier  for  its  wlioh'  length.  The  f<d- 
lowing  account  c»f  the  moraines  and  glacial  marks  is  taken 
nearly  as  I  wrote  it  down  on  the  spot :  — 

August  25 th  we  camped  at  the  foot  of  the  crater  coiu*,  and 
after  a  clear,  cold  night,  the  ice  forming  nearly  an  inch  thick, 
we  mwle  an  early  start  and  reached  the  summit  of  the  crater 
before  nine  o'chjck.  Here  a  maguilicent  view  was  spread  out  at 
our  feet. 

To  the  northwest  lay  the  Siskiyou  Range  and  I*ilate*s  Knob, 
to  the  west  the  serratinl  range  of  the  Salmon  Mountains,  while  to 
the  south  rose  to  the  altitude  of  about  twelve  thousiind  ftM*t  Las- 
wtnB  Peak,  its  snow-clad  summit  glistening  in  the  sun.     The  eye 
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also  ranged  northeasterly  over  the  lava  plains,  where  the  Modoc 
war  formerly  raged,  and  over  the  Klamath  Lakes  and  Tule 
Lake.  At  our  feet  yawned  the  crater,  about  a  thousand  feet 
deep,  its  rim  guarded  by  sharp,  jagged  pinnacles,  while  immense 
snow  fields  ran  down  to  the  bottom,  in  which  lay  two  small 
frozen  lakes. 

On  reaching  our  point  of  view  overlooking  the  glacier,  Mr. 
Sisson,  who  though  he  has  observed  the  glacier  for  many  years, 
had  not  now  seen  it  for  four  years,  remarked  that  it  had 
diminished  very  considerably,  the  surface  appearing  at  least 
seventy-five  or  one  hundred  feet  lower  than  when  he  saw  it  four 
years  previous.  The  glacier  lies  in  a  gulch  on  the  north  side  of 
the  mountain,  and  heads  in  a  field  of  snow,  or  n6v6^  which  Mr. 
Sisson  told  me  was  continuous  with  the  McCloud  Glacier.  The 
upper  end  must  be  over  13,500  feet  in  elevation.  The  surface  is 
white  and  clean  near  the  top.  Ice  cascades  and  crevasses  b^n 
very  near  the  upper  termination.  On  the  upper  portion  on  the 
east  side,  under  a  perpendicular  wall  of  rock,  is  a  lateral  moraine, 
and  a  little  farther  down,  where  the  glacier  abuts  against  the  crater 
cone,  is  a  lateral  moraine  on  the  west  side.  The  easflern  lateral 
moraine  ends  in  three  ridges  of  dirt  and  loose  masses  of  rock, 
and  the  terminal  moraine  covers  the  bottom  of  the  glacier  and 
connects  the  two  lateral  moraines.  The  end  of  the  glacier,  in- 
stead of  being  free  of  detritus,  pushing  the  mass  before  it  as  in 
most  European  glaciers,  runs  under  the  terminal  moraine  for  a 
considerable  distance,  the  ice  here  and  there  projecting  above  the 
surface  of  the  moraine.  '  When  these  should  melt  away  hollows 
would  l/e  formed,  like  those  seen  in  the  ancient  moraines  about 
Salem,  Mass.,  and  Southern  New  England.  Large,  angular 
bowlders  lie  scattered  over  the  lower  part  of  the  glacier.  The 
glacier  extends  nearly  to  the  timber  line,  and  seemed  by  a  rough 
guess  to  be  about  three  miles  long.  At  the  middle  of  the  glacier 
the  walls  of  lava  rock  are  but  slightly  worn  by  the  ice,  owing  to 
the  hardness  of  the  rock,  and  no  grooves  were  to  be  seen.  The 
glacier,  judging  by  the  frequent  explosions,  was  in  motion. 

At  and  beyond  the  end  of  the  present  terminal  moraine  lies  the 
former  extension  of  it,  constituting  naked  plains  ;  and  below,  the 
still  more  ancient  moraine,  showing  the  former  size  of  the  glacier, 
and  comprised  of  a  series  of  well-wooded  hills.  A  muddy  stream 
with  a  white  bed  and  banks  runs  north  into  Shasta  Valley  from 
the  end  of  the  glacier.  Near  the  termination  of  the  glacier  on  the 
northeast  side  are  three  well-marked  old  naked  moraines,  at  least 
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two  milos  long,  sweeping  arounil  to  a  Rmall  extinot  volcano  per- 
ha|>s  on«>  thoiisiinil  fin^t  in  height,  ending  in  nine  or  ten  Kinall 
cones.  TheHo  moraines  appan^ntly  connect  with  the  terminal 
moraine  of  a  sniall,  narrow  glacier  just  east  of  Whitney *s,  and 
which  must  formerly  have  made  an  upper  eastern  hninch  of  it. 
As  evidenct^  of  the  former  extension  of  the  glacier  d<»wn  into  the 
Shasta  Valley  are  two  well-roun<led  hills,  evidently  n*gularly 
mouldiKl  by  ice,  and  forming  flattened  domes. 

The  trail  from  the  C(me  to  Sisson*s  house  lies  over  a  lava 
ridge,  formed  of  loose,  angular  bowlders  of  the  nnldish  lava  com- 
posing the  cones,  with  a  few  bowlders  of  a  whitish  rock.  For 
aevenil  miles  it  was  arningtHl  in  transverse  terraces  or  ImmicIics  a 
few  feet  in  height,  with  rock  m:u»es  piled  ui>on  them  in  slightly 
concentric  (mrallel  transverse  rows,  the  interspaces  being  clear  of 
rocks.  It  extends  about  eight  miles  from  the  b:ise  of  the  cone 
down  into  the  fon^st,  and  is  so  irregular,  rough,  naketi,  and 
jagged  that  Mr.  Sisson  hsis  well  christened  it  the  ^^  Devirs  (Tar- 
den.'*  At  first  it  seemed  to  me  to  be  simply  an  old  lava  stream, 
like  those  I  hail  seen  on  Mount  Vesuvius  ;  but  after  riding  sev- 
eral hours  over  and  past  it,  l)oth  on  mv  wav  to  and  from  the 
cone,  and  noticing  the  foreign  bowlders  on  its  surfsu^e,  and  two 
lateral  moraines  (m  the  sides,  it  seemiMl  without  doubt  to  l>e  a 
long,  narrow,  me<lian  moraine.  For  the  greater  portion  of  its 
length  the  sides  are  remarkably  steep  and  regular,  and  it  has  a 
remarkable  external  resemblance  to  the  gravel  ridges  in  Ando- 
Ter,  Msiss.,  and  other  portions  of  New  p]nglan<l. 

To  the  southward,  betwt^en  the  cone  and  the  main  peak,  is  a 
small  {>ark  in  which  a  glacier  must  formerly  have  restin] :  on  the 
outer  western  edge  is  a  simill  terminal  moraine,  flanked  by  a 
lateral  moraine  on  each  side. 

As  the  crater  cone  is  composed  of  a  light  reildish  lava,  while 
the  much  older  main  |>eak  consists  of  a  pale,  bluish-gray  tra- 
chyte, it  is  easy  to  distinguish  the  respective  origins  of  the 
long  lateral  moraines  which  extend  from  the  two  fHsiks^  the  last 
red  lava  ridges  extending  down  from  the  cniter  cone,  lying  parallel 
to  the  northwestern  most  pale  gray  moraine  of  the  main  |Hnik. 
The  tnichyte  moraines  even  extend  ten  or  twelve  miles  down  to 
the  west  side  of  the  st^ige  road  a  little  north  of  Sisson's  hotel, 
where  there  are  several  conical  hills  of  dShri$^  which'  had  evi- 
dently come  from  the  main  peak  of  Mount  Shasta. 

The  fact  of  most  interest  connected  with  the  Whitnev  (i lacier 
is  that  the  ice  is  concealed  for  a  considenible  distance  by  the  ter- 
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minal  moraine,  and  that  by  the  melting  of  the  ice  the  hillocks 
would  not  only  remain,  but  deep  hollows  would  be  left.  Now 
we  have  precisely  the  same  contour  of  the  surface  over  a  large 
part  of  Essex  County,  Mass.,  particularly  about  Salem  and  on 
the  islands  on  the  southern  shore  of  New  England.  The  pecul- 
iar scenery  about  Salem  and  Andover,  and  on  Naushon  Island, 
Martha's  Vineyard,  etc.,  can  be  fully  explained  by  a  reference 
to  the  terminal  moraines  on  the  glaciers  of  Mount  Shasta,  as  in 
fact  has  been  done  by  Mr.  King.^  Again,  I  believe  the  so-called 
kames^  osars  or  eskers  of  New  England,  such  as  Indian  Ridge 
in  Andover,  Mass.,  and  similar  horsebacks  in  the  White  Mount- 
ains and  in  Maine,  which  I  have  examined,  are  much  like  the 
long,  slender  ridges  of  gravel  and  bowlders  which  lie  on  the  flanks 
of  Mount  Shasta.  Without  much  doubt  the  bulk  of  the  glacial 
drift  of  the  Northern  Atlantic  States  was  ground- moraine  mate- 
rial, while  a  large  proportion  formerly  covered  the  ice  sheets, 
often  thin  and  broad,  which  spread  out  over  the  hilly  portions  of 
the  country ;  and  the  gravel  ridges  or  eskers  were  lateral  mo- 
raines, though  perhaps  also  in  part  terminal,  which  have  been 
partly  re  washed  by  fresh  or  salt  water. 

Very  interesting  moraines  were  again  seen  on  both  sides  of  the 
stage  road  in  Butteville,  Shasta  Valley.  A  remarkable  one,  ev- 
idently derived  from  the  crater  cone,  and  which  must  be  ten  or 
fifteen  miles  in  length,  is  composed  of  small  bowlders  of  reddish 
lava,  arranged  in  transverse  rows,  with  clear  interspaces,  the 
ridges  not  being  more  than  a  foot  or  two  high,  the  bowlders  be- 
ing much  smaller  and  less  angular,  having  traveled  farther  than 
those  in  the  Devil's  Garden. 

The  glacial  phenomena  about  Puget  Sound  and  the  southern 
extremity  of  Vancouver  Island,  about  Victoria,  were  of  a  high 
degree  of  interest.  Leaving  the  Columbia  River  at  Kalama  the 
Northern  Pacific  runs  through  a  broad,  park-like  valley  covered 
originally  with  pine  forests,  the  valley  widening  towards  Tacoma, 
at  the  head  of  Puget  Sound,  the  surface  being  flat  or  undulating, 
with  quite  well-marked  moraine  hills  and  gravelly  ridges,  resem- 
bling those  in  New  England.  This  region,  like  the  New  England 
coast,  has  been  under  the  sea,  and  the  waters  of  Puget  Sound 
have  washed  and  rewashed  the  original  moraines,  so  that  the 
scenic  features  are  strikingly  similar  to  the  familiar  plains  and 
fields  and  ridges  about  Boston  and  Salem,  as  well  as  Southern 

^  Mountnineering  in  the   Sierra  Nevada,  1872;    and   Some  Remarkable  Gravel 
Ridges  in  the  Merrimac  Valley,  by  Rev.  G.  F.  Wright,  1877. 
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Maine.  H<*r(%  cvi(l«Mitly,  the  moraines  liad  come  down  on  glaciers 
from  the  Cascade  Itange,  the  source  mainly  perhaps  from  Mount 
Rainier,,  now  a  h)ftv,  snow-clad  cone  like  Mount  Hood. 

Tlie  former  glaciers  about  Puget  Sountl  W(*re  apparently  a  part 
of  the  series  now  existing  in  Alaska  and  descrilM'<i  by  Mr.  W. 
II.  Dall.  Along  the  railroad  track,  within  eight  or  ten  miles  of 
Taeoma,  wjis  a  series  of  twelve  or  fifteen  low,  gravel  ri<lges  as 
level  and  with  as  regular  a  slope  as  fortifications.  They  run 
iii^rth  by  esist  and  south  by  west,  in  a  course  geui^rally  par.iUel 
with  the  Cascade  Range.  I  could  not  but  compare  them  with 
the  si*ries  of  transverse  ridges  on  the  Mount  Sha.sta  moraines,  and 
regard  them  :is  marking  the  steps  in  the  retreat  of  a  broad,  thin 
nia.s8  of  i<*e  extending  into  one  of  the  arms  of  Puget  Sound  from 
the  neighl>orho<Ml  of  Mount  Itainier. 

The  shores  of  l*uget  Sound  from  Tacoma  to  Port  Townsend  are 
lined  with  a  series  of  sands  and  gravels  capping  marine  clays,  in  all 
resptM*ts  like  thecliflsof  M;ussaciiusi*tts  Hay  and  the  Maine  c<»ast; 
and  indeed  the  scenic  features  of  Puget  Sound  with  its  many  long, 
narrow  reaches  recall  the  lakes  of  Maine  and  Southern  Norway. 
But  at  Vani*ouver  Island,  the  resemblance  is  still  more  striking. 
Here  the  rocks  in  sevend  localities  about  Victoria,  on  the  shores 
of  the  Straits  of  Fuca,  are  as  de<*j)ly  furrowed  and  scored  as  I 
have  seen  anywhere  on  the  coast  of  New  England  or  of  Norway. 
The  trap  and  syenite  down  to  the  water's  edge  are  sm(M»thed  and 
polished,  with  often  deep  furrows  several  inches  wide,  all  running 
north  10^  west,  and  south  10"^  east.  The  glacier  whirh  made 
them  must  have  come  from  the  centre  of  Vancouver  Island, 
which  is  high  and  mountainous.  Particularly  interesting  was 
the  presence  of  fossil  quaternary  shells  in  the  clay  which  covered 
the  riK'ks,  and  which  in  color  and  scenic  features  exactly  repro- 
duceii  that  formation,  so  fiuniliar  to  me  on  the  coast  of  Maine. 

The  clays  were  fine,  stratified,  though  jK^rhaps  less  so  than 
Atlantic  cosist  clays,  with  bowlders,  mostly  angular,  but  some  well 
scratched  and  glacier-worn.  These  beds  graduated  above  into 
regularly  stratified  i>ebbly,  or  gravelly,  or  sjindy  beds  capp<»<l  by 
black  mold  ccmtaining  Indian  shell  heaps.  The  fossil  sh<>lls  and 
baniacles  occurred  from  two  to  ten  feet  ab(>ve  the  sea  lrv«*l.  The 
species  obtained  were  submitted  to  Mr.  R.  K.  C.  Stearns  of  the 
University  of  California,  who  kindly  named  them  for  me.  They 
are  enumerated  in  accordance  with  their  relative  abundance,  the 
Cardium  corbis  being  by  far  the  most  common. 
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Cardium  corhis  Martyn.     Now  a  common  Pacific  coast  shell. 

Schizothcerus  Nuttalli  Conrad,        "  **  *'         " 

Purpura  crispata  Chemnitz,  "  "  "         " 

Mytilus  modiolus  Linn.,  "  "  **         " 

Leda  fossa  Baird.     One  perfect  example. 

The  valves  of  an  enormous  barnacle  (probably  Balanus  tin- 
tinnabulurn)  frequently  occurred.  It  lives  abundantly  on  the 
rocks  about  Victoria. 

Glacial  phenomena  of  quite  a  different  nature  were  observed 
in  the  Yosemite  Valley.  From  a  hasty  examination  of  the  val- 
ley and  its  surroundings  from  Glacier  Point,  as  well  as  different 
localities  in  the  valley  itself,  it  seemed  plain  enough  that  the  val- 
ley, originally  due  to  a  series  of  faults  as  described  by  Professor 
Whitney  and  Mr.  King,  had  become  filled  with  ice  continuously 
with  the  upper  valley,  as  high  up  at  least  as  the  summit  of  Mount 
Starr  King,  which  is  a  rounded  dome ;  the  source  of  the  sup- 
ply being  the  high  peaks  of  the  Sierra,  such  as  Mounts  Dana 
and  Lyell,  which  are  jagged  and  not  molded  by  ice,  all  the  peaks 
below  having  been  rounded  and  worn  by  ice,  while  the  sides  of  the 
valley  in  the  more  exposed  places,  and  the  North  Dome  and  Half 
Dome,  have  been,  as  described  by  Mr.  John  Muir,  molded  and 
smoothed  by  the  ice.  The  walls  of  the  outlet,  or  lower  valley, 
seemed  also  to  have  been  molded  by  ice. 

The  history  of  the  valley  appeared  to  us  somewhat  in  this  wise  : 
After  its  present  shape  had  been  marked  out,  and  the  mountains 
round  about  had  assumed  their  present  shape,  the  result  of  atmos- 
pheric erosion  during  the  later  tertiary  period,  the  climate  changed, 
the  Sierra  was  covered  with  glaciers,  and  the  Yosemite  Valley  was 
filled  to  overflowing  with  ice.  It  melted,  and  filled  the  bottom 
of  the  valley,  which  now  forms  a  level  park.  The  small,  low,  ter- 
minal moraine  at  the  lower  end  of  the  valley,  which  formerly 
dammed  the  Merced,  was  finally  cut  through  by  the  river  and  the 
park  drained,  and  the  present  aspect  of  this  wonderful  cafion  suc- 
ceeded. This  is  the  history  of  many  valleys  which  I  have  seen 
in  New  England,  Labrador,  and  Scandinavia,  and  the  parallelism 
between  them  seems  remarkably  exact. 
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RECENT   LITERATURE. 

HoBRF.TZKT*8  RrSKARCIIKS  ON    TUB    DkVRLOPMENT   OP    CkIMIALOP- 

ODA.'  —  This  18  an  elaborate  work  on  the  development  of  the  nittle-flfthes 
bt*longing  to  the  f^enera  I^ligo  and  Sepi.i.  It  is  based  on  thin  sections 
of  tli«*  e^^  and  has  every  appearance,  from  the  plates,  of  being  a  crititral 
and  oxhuustivo  treatise.  Although  the  text  is  in  Russian,  an  explana- 
tion of  the  plates  is  given  in  Gorman.  It  is  unfortunate  for  the  En- 
gliiih  reader  that  no  synoptiis  of  the  |>oints  made  bj  the  author  is  given 
either  in  French  or  German.  Professor  Bobretzky  is  also  the  author 
of  a  work  on  the  embryology  of  the  Crustacea,  published  at  Kiew  in  1  ^(73, 
and  of  later  works  on  the  same  subject  Russia  is  rapidly  taking  the 
foremost  rank  in  zoiilogy.  In  comparative  embryology  she  is  at  this 
moment  on  the  whole  in  atlvance  of  England,  the  Uniteil  States,  or  France. 
Such  embryologists  as  Kowalevsky,  MetznikoflT,  Hobretisky,  (lanin, 
Melnikow,  and  Ussow,  nearly  all,  we  believe,  trained  in  German  univer- 
ftities,  have  «^arried  Russian  biological  sentence  to  high-water  mark. 

NixTH  Annual  Rkport  of  tiik  U.  S.  Geological  ani>  Gko- 
GRAPiiiCAL  Survey  of  the  Tekritoiiies.* — This  Iie|>ort  shows  the 
work  done  by  the  Survey  in  Colora<lo  during  1875.  I)r.  Ilayden  an- 
nounces that  a  map  of  the  State  is  nearly  ready,  and  when  finished 
**  Colorado  will  have  a  better  map  than  any  other  State  in  the  Tniou, 
and  the  work  will  be  of  such  a  character  that  it  will  never  nee<l  to  lie 
done  again.  Colorado  will  never  support  so  dense  a  population  that  a 
more  detai]e<l  survey  will  be  re<iuire<l. '* 

The  Report  forms  a  bulky  volume  of  over  ^ight  hundre<l  pages.  Part 
I.,  Gfitlogy.  contains  the  report  of  Dr.  C.  A.  Peale,  F.  M.  Endlich  and 
W.  II.  Holmes,  and  H.  F.  Mudge.  Part  II.,  Geography  and  Tojtography^ 
comprises  the  reports  of  A.  D.  Wilson,  Henry  Gannett,  G.  B.  Chitten- 
den and  (t.  R.  Rechler.  Part  III.,  Zr>67//^y,  contains  the  History  of  the 
American  Bison,  by  J.  A.  Allen,  and  a  lte|)ort  on  the  Rocky  Mount- 
ain Ix)cust  and  other  Insects  now  injuring  or  likely  to  injure  Field  and 
Ganlen  Cro|M  in  the  Western  States  and  Territories,  by  A.  S.  Pack- 
ard, Jr. 

List  of  the  Vertebrated  Animals  in  the  L<»ni>on  Zoological 
Garden.*  —  This  list  forms  a  bulky  volume,  handsomely  illustrate<l  with 

*  Vmtertmchungen  Slter  die  EntwicMumj  tier  Ctfihaiopoden.  Von  Da.  N.  Biiiibbt* 
EST  auf  Kiew.  (N«chrichtcn  Uer  K.  Gescll^cliat't  der  Frciimlc  dvr  Nrnturerkonnt- 
BiM,  Anthropologie  und  Ethno^rraphie  boi  der  Uiiivenitat  Moskow.  Bil.  xxiv.  Hi*ft 
1,  Mu!>€uw,  1877.     4to,  p|i.  7.3,  with  ten  platen. 

•  yinlk  Aimtuii  Rfjwri  of  the  U.  S.  Ge<J<*'jical  and  (itof^aphiad  Surrrjf  o/tht  Ttrri- 
knes,  emhraeinff  Colorado  and  ParU  o/adjiirtnt  Territorits.  liein);  a  Report  of  Prog- 
reuof  the  Exploration  for  the  yeur  1875.  By  F.  V.  IUydex.  U.S.  GcolugifU 
Wathingtoo,  1877.     8vo,  pp.  827,  with  iieventy  plate*  and  numerous  iiiapn. 

*fJtt  of  the  Vertebrated  Animais  now  or  lattly  living  in  tk^  Gartirn»  o/tht  Zoiiiaginil 
Stoeff  ff  Lomdm.    Sixth  edition.     1877.    London.    8to,  pp.  519. 


682  General  Notes.  [November, 

thirty  wood-cuts  of  many  rare  birds  and  mammals,  and  forms  a  nearly 
complete  catalogue  of  all  the  living  vertebrates  received  by  the  society 
during  the  past  ten  years.  The  volume  will  prove  of  a  good  deal  of  in- 
terest to  the  general  student  of  these  animals. 

Recbnt  Books  and  Pamphlets.  — Annual  Report  of  the  Board  of  Regents  of 
the  Smithsonian  Institute.     Washinj^ton.    1877.     8vo,  pp.  488. 

On  the  Nymph  Sta^^e  of  the  Embido}.  By  R.  M'Lachlan.  (Extracted  from  the 
Journal  of  the  Linnean  Society,  Zoolo;^y,  vol.  xiii.)     8vo,  pp.  11,  1  pUte. 

The  Post-Tertiary  Fossils  procured  in  the  Late  Arctic  Expedition;  with  Notes  on 
some  of  the  Recent  or  Livin;;  MoUusca  from  the  Same  Expedition.  By  J.  Gwyii  Jef- 
freys. (From  the  Annals  and  Magazine  of  Natural  History  for  September,  1877.) 
8vo,  pp.  12. 

A  Catalogue  of  the  Birds  of  the  Vicinity  of  Cincinnati,  with  Notes.  By  Frank 
W.  Lanj;don,  Naturalist's  Agency.    Salem,  Mass.    1877.     8vo,  pp.  17. 

On  the  Tenacity  of  Life  of  Tape- Worms  and  their  Larval  Forms  in  Man  and  Ani- 
mals. By  Prof.  Edward  PeiToncito.  (Annali  della  Reale  Accadcmia  d'AgricoUura, 
1876.)     8vo,  pp.  4. 

Members  and  Correspondents  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
1877.     8vo,  pp.  46. 

Addres>8  to  the  Biological  Section  of  the  British  Association,  Plymouth,  Angnst, 
1877.     By  J.  Gwyn  Jeffreys.     London.     1877.     8vo,  pp.  9. 

Tlie  Summer  Birds  of  the  Adirondacks  in  Franklin  County,  New  York.  By 
Theodore  Rooseveh,  Jr.,  and  H.  D.  Minot.    8vo,  pp.  4. 

Palffiontological  Bulletin.  No.  25.  Verbal  Communication  on  a  New  Locality  of 
the  Green  Uiver  Shales,  containing  Fishes,  Insects,  and  Plants  in  a  good  State  of 
Preservation.  Made  by  E.  D.  Cope,  before  the  American  Philosophical  Society, 
July  20,  1877.     8vo,  pp.  10. 

Notes  of  a  New  Genus  of  Annelids  from  the  Lower  Silurian.  By  George  Bird 
Grinnell.  ( From  the  American  Journal  of  Science  and  Arts.  Vol.  xiv.  September, 
1877.)     8vo,  pp.  2. 
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BOTANY.i 

Poisonous  Grasses.  —  In  the  September  number  of  Trimen's  Jour- 
nal of  Botany  there  is  an  interesting  note  by  Dr.  Hance  on  Intoxicating 
Grasses,  which  supplements  a  previous  article  on  the  same  subject.  A 
grass  was  sent  by  Dr.  Aitchison  from  Kashmir  which  Professor  Dyer 
determines  as  Slipa  Sibirica  Munro.  Concerning  this  grass,  Dr.  Aitchi- 
son writes  (date  of  August  4,  1875)  :  "  I  have  just  been  collecting  some 
good  specimens  of  a  grass  that  is  extremely  common  near  Gulmuz.  It 
grows  in  large  tussocks,  and  is  very  poisonous  to  horses  and  cattle. 
The  cattle  are  too  knowing  and  will  not  eat  it.  Horses  from  the  plains 
do  eat  it  and  die  from  its  effects,  but  if  quickly  treated  recover.  They 
become  comatose  and  lose  the  power  of  their  limbs.  It  grows  in  the 
Scinde  Valley  also.  Whilst  there  I  heard  of  it  and  the  cure,  namely, 
smoking  them,  by  making  a  large  fire  and  keeping  the  horse's  head  in 

^  Conducted  by  Fbof.  G.  L.  Goooals. 
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the  unioke.  Tlie  none  commences  to  run  fimt,  and  if  it  doeii  so  freely 
the  tiea-Ht  iit  safe.  The  natives  also  say  that  if  a  cow  eats  it  they  give 
wc'uV  unripe  aprionts.  or  any  vinegar,  which  aids  the  recovery.  A  larjyre 
Dumlier  (»f  the  horses  this  year  at  Gulmuz  were  |>oisoiie(l  by  it ;  none 
died,  as  all  smoked  their  horses.*'  In  Dr.  IIance*s  previous  artichs  men- 
tion was  made  of  a  statement  by  a  French  missionary  which  is  mate- 
rially identical  with  the  at>ove.  Professor  Dyer  Hug^ests  in  a  note  to 
Dr.  I  lance  that  the  Sti|>as  may  be  only  mtfchanii*ally  |>oitu>nous,  like 
lionieum  pnitense,  hut  Dr.  I  lance  adds  that  though  it  is  indisputable 
that  various  graftses  in  Europe  and  Australia  cause  injury  or  death  to 
cattle  from  their  irritant  proiiertie?*,  the  s]>ecial  symptoms  in  the  case  of 
the  Stipa  and  in  Afeiira  seem  op|H)sed  to  such  a  supitosition.  ^  In  a  re- 
cently publisht*d  translation  of  Ptzevalsky^s  travels  the  Alashan  ftoiMin- 
ous  grasH  is  said  to  l>c  a  s|>ecies  of  Lolium^  and  it  is  added  that  the  native 
benls  carefully  avoid  eating  it.** 

In  tl  e  Septeml>er  nunilter  of  the  Botanical  Gazette  Dr.  J.  T.  Roth- 
rock  has  a  short  note  u|K>n  the  J^guminoitB  poisonous  to  st<M*k.  These 
plants  are  Oxytropii  Jximherti  in  ('olonuio.  Hotarkia  I^inhiana  in 
Arkansas,  and  two  or  three  s|>ecies  of  Aitragahtg  in  California. 

A  UKMAKKAnLY  Lau(;k  Ohtkya  Vik(;im<*a.  —  Mr.  Kolteson,  of 
Lenox,  has  sent  me  the  dimensions  of  a  remarkable  plant  of  Ostrya 
Viryinica^  which  I  found  last  summer  growing  near  the  roa<lside  in 
West  Stock  bridge.  Mass.  I  place  it  on  record  bt*cause  it  is  more  than 
twict^  as  lap^e  as  the  specimens  of  this  s|>ecies  inentione<l  in  any  of  the 
works  on  American  trees.  larger  specimens,  if  they  anywhere  exist, 
should  l>e  re|)orted,  that  more  accurate  information  may  l>e  obtaine<l  on 
the  development,  under  favorable  conditions,  of  this  tree.  Mr.  Iiol)eson*s 
measurements  are,  girt  of  stem  at  the  ground  1^  feet  1 1  inches,  at  4  f(H*t 
from  the  ground  7  feet  2  inchc^s  ;  height  to  Hrst  branches  6  feet  4  inches ; 
spread  of  branches  from  east  to  west  47  feet,  fniin  north  to  south  4«'>  feet ; 
height  of  tree  48  feet  7  inches. —  C.  S.  Sargkxt. 

Alpine  Plants. —  Mr.  C.  G.  Priiigle,  of  Charlotte,  Vermont,  offers 
for  exchange  or  sale  a  few  sets  of  the  Alpine  plants  of  New  Knglan<l,  the 
fruit  (»f  his  extensive  herl)orizing  during  the  past  summer  in  the  White 
and  Green  mountains.  Mr.  Pringle*s  collections  contain  (ientiana  Ama^ 
rtUa  var.  acuta  (American  Xatckalist.  volume  ii.,  page  02"),  Anemone 
multifitia^  Astragaltis  Robbimiiy  Cnajihalium  iupinnm^  Orchis  rotundi' 
folia.  Danthonia  compressa,  and  all  or  nearly  all  the  other  rare  plant)  of 
bis  region. 

How  Plants  guard  against  Animals  ani>  Had  Wkatiier  is  an 
English  title  for  a  German  work  which  has  l>eeii  lately  issued  as  a  sup- 
plement to  Btttanieche  Zeituug,  Otto  Kunze,  the  author,  has  brought 
together  within  small  compass  a  vast  number  of  most  interesting  facts 
respecting  the  means  by  which  plants  protect  themselves  against  animals 
and  nnfiivorable  weather.     He  has  also  presented  the  results *of  some 
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studies  in  regard  to  the  relations  of  plants  to  salt  water,  noting  partico- 
larly  the  difference  in  habit  between  maritime  plants  and  those  of  the 
interior.     After  this  follow  some  unfinished  geological  speculations. 

BcfANiCAL  Directory. — We  call  attention  to  the  following  notice 
by  Mr.  Leggett :  '^  In  view  of  the  great  utility  to  botanists  of  a  full 
and  correct  directory,  your  aid  is  invited  to  render  the  new  edition  as 
complete  as  possible.  It  should  include  all  botanical  workers  in  Amer- 
ica in  every  department ;  also  libraries  and  herbaria  valuable  as  refer- 
ences for  their  extent  or  special  riches  ;  also  botanical  societies  and 
gardens.  Specialties  and  a  desire  to  exchange  should  be  noted.  It  is 
hoped  to  issue  the  work  al)out  December  1st  The  price  will  be  for  a 
single  copy  40  cents;  three  copies  for  $1.00;  a  dozen  for  $3.00.  Ad- 
dress Wm.  H.  Leggett,  54  East  81st  Street,  New  York." 

Scientific  German.  —  Under  this  title  a  work  has  been  prepared 
by  Mr.  H.  6.  Hodges,  instructor  in  chemistry  and  German  in  Harvard 
University.  It  is  designed  to  aid  students  in  acquiring  a  practical  knowl- 
edge of  the  words,  phrases,  and  general  style  of  German  writers  upon 
scientific  subjects.  The  portions  of  the  work  devoted  to  botany  are 
very  valuable.  First  are  given  lessons  on  histology,  morphology,  and 
physiology ;  after  which  follow  selections  from  recent  works  by  well- 
known  authors.  Of  those  most  interesting  to  our  botanical  readers  we 
will  mention :  Grisebach,  On  the  Influence  of  Forests  upon  Climate ; 
Liebig,  On  the  Origin  of  Arable  Soil,  and  Humus ;  Sachs,  On  Movements 
of  Plants.  The  volume  exhibits  great  painstaking,  and  excellent  judg- 
ment throughout.  The  vocabulary  is  copious  and  accurate,  and  will 
prove  of  great  use  to  readers  of  the  recent  German  works  on  botany. 

Catalogue  of  Wisconsin  Plants.  —  Th.  A.  Bruhin,  of  Centreville, 
Wis.,  communicates  (date  of  April,  1876)  to  the  Zoological  and  Botanical 
Society  of  Vienna  a  list  of  the  plants  of  his  State.  The  catalogue  is  pre- 
faced by  three  shorter  lists :  first,  the  names  of  plants  supposed  to  be 
common  originally  to  the  flora  of  Europe  and  Wisconsin.  Of  the  239 
species,  122  are  dicotyledons,  85  are  monocotyledons,  the  remaining  32 
are  vascular  cryptogams.  The  second  list  comprises  the  plants  carried 
from  America  to  Europe  and  now  growing  wild  there,  and  some  of  those 
more  frequently  cultivated,  together  35  species.  In  the  third  list  are  the 
176  European  plants  introduced  into  Wisconsin.  From  these  lists  we 
learn  that  450  species  are  common  to  Wisconsin  and  Europe. 

The  Size  of  the  Leaves  op  Austrian  Woodt  Plants.  —  In  this 
memoir,  Dr.  Pokorny  presents  what  he  calls  a  phyllometric  method,  and 
which  he  believes  is  applicable  to  many  leaves  of  shrubs  and  trees.  He 
describes  three  transverse  axes  which  cross  the  median  line  at  right 
angles.  The  first  of  these  is  distant  from  the  base  of  the  leaf  blade  one 
fourth  the  length  of  the  leaf;  the  second  divides  the  leaf  into  halves  ;  the 
third  is  midway  between  this  line  and  the  apex  of  the  leaf.  ■  The  ratios 
existing  between  these  axes  should  give  exactness  to  the  terms  applied 
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to  the  formft  of  leaves.  That  our  readers  may  make  tho  attempt  to 
utilize  thvHe  ration,  we  here  transcribe  the  set  i^ven  in  tho  <iiHp*ams. 

The  longitudiual  axis  is  assumed  to  be  in  all  cases  100.  say  millime- 
tre's or  any  units  of  measurement. 

The  first  transverse  axis,  that  which  cuts  the  longitudinal  midway  l)e- 
tween  the  Iwse  of  the  leaf  and  its  middle  point,  is  calle<l  Wi ;  the  second, 
ai  tlie  middle,  is  H] ;  the  third,  midway  between  this  and  the  a|>ex,  in  H,. 


B,    8.6 

B,    ,5. 

B,  :.. 

B,  10. 

B,  10. 

B,  10. 

B,    8.6 

B,    0. 

Bi    8.6 

Elliptical, 

Rhombic 

Ovate. 

B,    8.6 

B.,    3.3 

B,    2.5 

B,  10. 

B,    6.7 

B,  :>. 

B,    5. 

B,  10. 

B|    7.'} 

Oliovate, 

Deltoid, 

Triangular. 

The  different  woody  plants  of  Austria  have  been  8tudie<l  by  Dr 
Pokorny  with  respect  to  the  ratios  of  these  axes  in  the  leaves,  and  the 
results  are  given  in  detail  in  the  twenty-seventh  volume  of  the  TrauHuc- 
tions  of  the  Zo<>logiail  and  Botanical  Society  at  Vienna.* 

Botanical  Pai'KRs  in  Recent  Pkuioimcals.  —  lioianicai  Gazette* 
September.  Dr.  J.  T.  Rothrock,  On  Poisonous  Properties  of  Lcgunii- 
Dosa'.  (Klsewhere  noticed.)  Professor  Liockwooil,  Shipping  Live  Plants. 
(The  plants  were  Nymphcta  lutea  and  odorata,  Jlelonias  bu/inta,  KrythrO' 
nium  Amertcanum^  Ctaytonia  Virginica^  Thalictrum  anemonoitUs,  Pyx- 
idanthera  barbulaia,  and  an  amaryllis.  Tlie  roots  of  these  plants  were 
•arroundeil  by  moist  plastic  clay,  and  then  securely  packe<l  in  a  cask 
with  sand.  They  were  shipped  on  May  9th,  and  were  receiveil  at  Syd- 
ney, Australia,  late  in  June.  The  Pyxidanthera  was  <lead,  but  the 
species  of  Nymphaia  were  in  good  condition,  and  all  the  rest  alive.)  (w. 
£.  Davenport,  Vitality  in  Fenis.  (A  plant  of  PiJypodium  vulgare  was 
kept  in  a  warm  room  in  a  perfectly  dry  state  from  NovenilK*r.  1876,  until 
April,  1877.  "It  had  become  so  dry  and  shrivele<l  that  it  did  not  seem 
possible  for  any  life  to  exist ;  yet  under  the  influence  of  frequent  rains 
it  soon  began  to  start,  and  is  now  (August  3)  growing  moderately.**) 
Several  notes  respecting  collections  in  Southwestern  Virginia  and  in 
Missouri  are  given  by  Messrs.  Shriver,  James,  and  Barnt^. 

Trimen^t  Journal  of  Botany.  Septemlier.  II.  Trimen,  On  Jjatatrra 
tyhestris^  in  Britain.  J.  G.  Baker,  On  Brazilian  S|>ecies  of  Alstromeria- 
6.  S.  Jenmmn,  Ferns  new  to  Grisebacirs  Flora  of  the  West  Iinlies.  II. 
F.  Hance,  On  Intoxicating  Grasses.  (Elsewhere  noticed.)  II.  F. 
Hanoe,  7%ore/uB,  a  New  Genus  of  Lythracea.'.     Baron  von  Mueller,  List 

1  VerhandloDgeD  der  Kmiserlich-Kdoiglk-ben  Zoologisch-Bouoischra  GeKllichaft 
ia  Wien,  1877. 
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of  Mr.  Gila's  Australian  Plants.     Three  excellent  abstracts  of  German 
memoirs  are  given. 

Botanische  Zeitung^  No.  32.  Dr.  Harz,  On  the  Origin  and  Properties 
of  Spergiilin  (a  new  fluorescent  from  the  seed-coats  of  Spergitla  vui- 
gar  is).  Continued  from  the  last  number.  Re()ort8  of  Societies.  No.  33. 
B.  Ascherou,  Phytographic  Notes.  Christoph  Gobi,  On  Some  Phajos- 
porea;  of  the  Baltic.  No.  34.  H.  G.  Holle,  On  the  Point  of  Growth  in 
the  Roots  of  Dicotyledons.  No.  35.  A.  Morgen,  On  the  Process  of  As- 
similation in  germinating  Cress  {Lepidium  salivumJ)  Continued  in 
Nos.  36  and  37.  In  No.  37  there  is  a  paper  by  Dr.  O.  Drude,  On  the 
Structure  and  Systematic  Position  of  the  Genus  Carludovica.  The  genus 
is  assigned  a  place  between  Pandanacece  and  PalmetB.  No.  88.  Dr.  O. 
Drude,  Selected  Examples  to  explain  the  Formation  of  the  Fruit  in 
Palms.  Rostafinske,  of  Cracow,  A  Reply  to  Certain  Criticisms  by 
Reinke. 

ZOOLOGY.i 

DESTRUCTION  OF  BiRDS  BT  Telegbaj>h  Wibeb.  —  Referring  to 

Dr.  Coues's  article  on  this  subject,  in  the  Naturalist  and  elsewhere, 
I  wish  to  add  my  testimony  to  the  destruction  of  much  larger  birds  than 
any  mentioned  by  this  writer.  Many  prairie  chickens  {Cttptaonia 
cupido)  are  annually  destroyed  in  this  way.  In  December,  1868,  near 
Cambridge,  Story  County,  Iowa,  I  saw  many  of  these  birds  lying  dead 
on  the  snow,  beneath  the  line  of  the  telegraph,  and  was  informe<l  by  the 
stage  driver  that  they  killed  themselves  by  striking  the  wire  in  their 
rapid  flight.  Some  of  the  birds  had  their  heads  cleanly  cut  oflf,  and 
most  of  them  were  torn  and  lacerated  to  a  greater  or  less  extent.  One 
or  two  of  the  wounded  were  still  alive  and  fluttering.  The  spot  seemed 
to  be  a  favorite  one  for  the  flight  of  the  chickens.  A  high  belt  of  tim- 
ber skirted  the  river,  and  beyond  this  lay  the  mile-wide  expanse  of 
"  Skunk  Bottom,"  bounded  by  high  bluffs  on  the  east.  For  certain  reasons 
—  possibly  owing  to  some  peculiarity  of  the  winds  at  this  point,  or  to 
the  protection  afforded  by  the  belt  of  timber  —  the  birds  were  accus- 
tomed to  speed  like  arrows  down  across  this  bottom,  and  slight  contact 
with  the  single  wire  that  stretched  across  would  either  maim  or  kill  them 
outright.  Since  that  time  I  have  heard  of  several  instances  in  which 
these  birds  have  been  killed  in  the  same  manner.  The  destruction  of 
these  birds  is  so  general  along  some  of  the  railroad  lines  in  the  West  that 
section  men  make  a  regular  business  of  gathering  them  up  as  an  addi- 
tion to  their  own  stock  of  provisions.  The  telegraph  wires  may  there* 
fore  be  set  down  as  one  of  the  means  —  and  not  an  insignificant  one  — 
whereby  the  extermination  of  the  prairie  hens  is  proceeding  with  a  de- 
gree of  rapidity  which  would  be  astonishing  had  we  any  means  of  mak- 

1  The  departments  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Elliott 
CouEs,  U.  S.  A. 
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m^  even  an  approximato  calculation.  —  Charlea  Alhrkmi,  Webster 
Citv.  Liwa. 

Fooii  t»F  TUK  Skunk.  —  In  his  nM^ontly  pnUlinliefl  most  AilmiraYtle 
oiono<^r:iph  on  the  North  American  MuKteliila',  Dr.  Klliott  Couch, 
wri'in^j  of  the  **  common  skunk**  {}fephiti$  mephitiru^),  ^ixy^^^^'YXwj 
ftHsl  lar^jely  U|>on  inwctn,  hinlM,  ejjjj^,  such  small  reptih-n  as  fro;;H.  Minall 
qua«iru|H*<ls,  such  as  the  variouH  kinds  of  mice.**  an«l  a<l<lH ;  that  *Mliey 
are  also  said  to  capture  nibbits  in  the  burrows  in  which  tht^  timorous 
l)ea:«t«  sometimes  take  r«*fu^e,  though  they  are  manifestly  incafKible  of 
securing  these  swift-foote<l  animals  in  the  chasi'."  He  likewise  refers  to 
the  well-known  fact  of  their  depredations  on  |>ou1try-yanls.  Som<*  years 
ai^o  I  hliot  one  of  these  animals  near  the  celebrate<l  **  Wall<Ml  Lake,*'  in 
Wrijjht  County.  Iowa,  at  the  entrance  of  a  burrow  where  it  wouM  seem 
that  they  ha<i  lived  and  inultiplitMl  and  half-hibernated  durin;;  many 
g**uerations.  for  their  excrements  forme<l  quite  a  mound  around  the  en- 
trance of  their  habitation.  This  refi^se  w:is  com|)osed  almost  wholly 
of  the  hinder  |>ortions  of  the  craw-tish,  which  swariiuHl  in  the  sloughs 
au«l  |>oiMis  of  the  surn>unding  prairit*.  The  animal  niatt«T  had  of  course 
disapi^eareil  in  the  process  of  digestion,  and  the  atNMimulations  had 
bleached  out  so  as  to  look  like  a  heap  of  lime.  —  as  it  rt*ally  was,  —  in 
every  part  of  which  were  fragments  of  the  linilis  and  external  parts  of  these 
craw-Hsh  of  the  prairie.  The  heap  was  so  large  that  it  at  once  sug- 
gest«*d  the  idt»a  that  it  must  have  iH'en  depositt^l  by  larger  animals ;  but 
eoiDe  |K)rtions  were  quite  recent,  while  the  hole  was  too  small  to  ad- 
mit any  of  our  larger  prairie  mammals,  such  as  the  wolf,  fox,  or  liadger 
Hence  I  concluded  that  the  craw-Hsh  formi^l  a  staple  |Mirtion  of  the 
fuiMl  of  this  *^  enfant  du  iiiahfe^**  as  the  old  French  naturalist  li-rmed  it 
before  science  had  given  it  so  many  names.  —  Ciiaulks  Ai.niiHii. 

Tkn'acitv    op   LiFK  diiowN    BY   SoMK    Mauink    MoLLI'>KS. —  In 
1875  I  collected  on  several  of  the   Florida  keys  LiUorina  mtin'rata  L. 
in  quantities.     This  was  in  February.     I  brought  Ihinie  quite  a  number 
alive  and  put  them  in  my  barn,  intending  to  let  the  animals  die  and  the 
sliells  lose  their  o<loriferous  qualities  before  transferring  them   to    my 
adlection.     What  w:is  my  surprise   to  find  the  animals  still   alive   in 
April,  two  mouths  after  they  were  collected.     They  had  not  Inm^ii  ex- 
posed to  moisture  during  the   time.     The  last  of  them  dicil  in   May. 
Again,  only  last  winter,  I  collecte<l  at  St.  Augustine.  Florida,  LiUorina 
irroraia  Say,  putting  them  in  tin  cans  and  boxes  which  in  <lue  course  of 
time  arrive<l  home.     On  the  first  of  May  last  I  emptie«l  the  shells  in 
a  sannj  place,  and  the  animals  within   quickly  crawle«l  out.     This  was 
four  months  after  I  securer!  them.    I  have  in  mv  ci>llection  nianv  Helices 
tliat  have  remained  alive  shut  up  in  l>oxeA  for  over  three  years,  —  a  thing 
that  did  not  surprise  me,  as   numerous  similar  instances  are  on  record ; 
bat  I  never  before  knew  marine  or  semi-marine  8|iecies  to  show  so 
much  tenacity  of  life  when  removed  from  their  natural  situations. —  W. 
W.  CALUiia. 
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Note  on  the  Mexican  Spermophilus.  —  Fresh  spedmens  of  this 
animal  (S,  Mexicanus),  still  rare  in  collections,  have  reached  me  through 
Mr.  George  B.  Sennett,  of  Erie,  Pennsylvania,  who  has  lately  returned 
with  a  fine  collection  of  mammals  and  birds  from  the  vicinity  of  Fort 
Brown,  Texas,  —  a  highly  interesting  locality,  which,  through  the  exer- 
tions of  Dr.  J.  C.  Newell,  of  the  army,  and  of  Mr.  Sennett,  has  furnished 
various  species  new  to  our  fauna.  In  1857  Professor  Baird  had  some 
dozen  or  more  specimens  to  work  upon,  but  no  additional  ones  have 
hitherto  been  forthcoming,  as  Mr.  Allen's  monograph  just  published  cat- 
alogues none.  Mr.  Sennett's  specimens  are  in  fine  order,  and  correspond 
precisely  with  Baird's  and  with  Allen's  elaborate  descriptions.  —  Elliott 
Coues,  Washington,  D.  C. 

Papilio  Cresphontes  in  New  England.  —  On  the  6th  of  last 
September,  Mr.  N.  Coleman  captured  in  the  vicinity  of  Berlin,  Con- 
necticut, the  only  specimen  of  this  Southern  insect  ever  recorded  from 
New  England.  As  the  larva  is  not  known  to  feed  on  any  other  plant 
than  the  orange,  the  butterfly  probably  hatched  from  a  larva  accidentally 
transported  with  trees  from  Florida,  or  emerged  from  a  chrysalis  sent 
North  as  a  curiosity. 

ANTHBOFOLOQT. 

Examinations  of  Indian  Mounds  on  Rock  River,  at  Sterling, 
Illinois.  — I  recently  made  an  examination  of  a  few  of  the  many  In- 
dian mounds  found  on  Rock  River,  about  two  miles  above  Sterling,  Illi- 
nois. The  first  one  opened  was  an  oval  mound  about  twenty  feet  long, 
twelve  feet  wide,  and  seven  feet  high.  In  the  interior  of  this  I  found  a 
dolmen  or  quadrilateral  wall  about  ten  feet  long,  four  feet  high,  and  four 
and  a  half  feet  wide.  It  had  been  built  of  lime-rock  from  a  quarry  near 
by,  and  was  covered  with  large,  fiat  stones.  No  mortar  or  cement  had 
been  used.  The  whole  structure  rested  on  the  surface  of  the  natural 
soil,  the  interior  of  which  had  been  scooped  out  to  enlarge  the  chamber. 
Inside  of  th3  dolmen  I  found  the  partly  decayed  remains  of  eight  human 
skeletons,  two  very  large  teeth  of  an  unknown  animal,  two  fossils,  one 
of  which  is  not  found  in  this  place,  and  a  plummet.  One  of  the  long 
bones  had  been  splintered;  tlie  fragments  had  united,  but  there  re- 
mained large  morbid  growths  of  bone  (exostosis)  in  several  places.  One 
of  the  skulls  presented  a  circular  opening  about  the  size  of  a  silver  dime. 
This  perforation  had  been  made  during  life,  for  the  edges  had  com- 
menced to  cicatrize. 

I  later  examined  three  circular  mounds,  but  in  them  I  found  no  dol- 
mens. The  first  mound  contained  three  adult  human  skeletons,  a  few 
fragments  of  the  skeleton  of  a  child,  the  lower  maxillary  of  which  indi- 
cated it  to  be  about  six  years  old.  I  also  found  claws  of  some  carnivorous 
animal.     The  surface  of  the  soil  had  been  scooped  out,  and  the  bodies 
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laid  in  the  excavation  and  covered  with  about  one  foot  of  earth  ;  fires 
had  then  been  ma<]e  u]>on  the  grave,  and  the  mound  nflerwanlA  com- 
pleted. The  Imnes  had  not  been  charre<l.  No  c*han.*oa1  was  found 
among  tlie  l)ones,  but  occurre<l  in  abundance  in  a  stratum  alK>ut  one  foot 
alMive  them.  Two  other  mounds  examined  at  the  same  time  i*<>ntain«*<i 
no  remains. 

(>f  two  other  mounds  opene<l  later,  the  first  was  circular,  about  four 
feet  high,  and  lift«'en  feet  in  diameter  at  the  base,  and  was  situate  I  on  an 
elevate<1  ]x>iut  of  land  close  to  the  bank  of  the  river.  From  the  top  of 
this  mound  one  might  view  the  country  for  many  miles  in  almost  any 
dirt*ctii»n.  On  it^i  summit  was  an  oval  altar,  six  feet  long  and  four  and 
one  half  wide.  It  was  com|K)8e<l  of  Hat  pi(*ces  of  limestone,  which  had 
been  burne«l  red.  some  portions  having  been  almost  converted  into  lime. 
On  and  about  this  altar  I  found 'abundance  of  charcoal.  At  the  sides  of 
the  altar  were  fragments  of  human  bones,  some  of  which  had  l>een 
cfaarre<i.  It  was  covere<l  by  a  natural  growth  of  vegetable  mold  and 
kkI,  the  thickness  of  which  was  al>out  ten  inches.  Large  tribes  had  once 
grown  in  this  vegetable  mold,  but  their  stumps  were  so  <ltH*aynl  I  could 
not  tell  with  certainty  to  what  species  they  l>elongiNl.  Another  large 
mound  was  o{>ene<l  which  contained  nothing.  —  W.  C.  IIoLiiitooK. 

CiiKiftTK.viNG  Ckremont  OF  THK  Skmixole  INDIANS.  —  The  Semi- 
nole Indians,  now  inhabiting  the  In<lian  Territory,  were  formerly  in  the 
habit  of  |>erforming  the  following  c4«n*niony  at  the  christening  of  their 
male  children  :  At  aliout  the  age  of  fourteen  the  boy  was  scraicluMl  or 
incised,  with  a  sharp  Hint,  six  times  on  each  arm  and  leg,  the  length  of 
the  incisions  l)eing  about  a  foot.  If  the  subject  Hinched  or  cHinI  out, 
he  was  given  an  insignificant  name,  and  was  not  considered  worthy  to 
he  a  warrior;  but  if  he  bore  the  o|MTation  manfully  h<^  wa*«  given  a 
high-sounding  title,  and  was  destined  to  b(*comc  a  gr<*at  man  in  the 
tribe. —  E.  A.  Bakbkk. 

Man  IN  THK  Pliocknr  in  Amkkica. — The  evidence,  as  it  stands 
iD-daj,  although  not  conclusive,  seems  to  place  the  first  apfK^arance  of 
man  in  this  country  in  the  Pliocene,  and  the  l»est  proof  of  this  has  l>een 
found  on  the  Pacific  coast.  During  several  viisits  to  that  region,  many 
hcU  were  brought  to  my  knowle<lge  which  render  this  more  than  prob- 
able. Man  at  this  time  was  a  savage,  and  was  doubtless  for(n*il  by  the 
great  volcanic  outbreaks  to  continue  his  migration.  This  was  at  first  to 
the  south,  since  mountain  chains  were  l»arriers  on  the  ea«t.  A>  the  na- 
tive horses  of  America  were  now  all  extinct,  and  as  the  eiirly  man  did 
not  bring  the  Old  World  animal  with  him.  his  migrations  were  slow.  I 
believe,  moreover,  that  his  slow  progress  towanls  civilization  was  in  no 
naall  degree  due  to  this  same  cause,  the  absence  of  the  horse. 

It  is  far  from  my  intention  to  add  to  the  many  theories  extant  in  re- 

gmrd  to  the  early  civilizations  in  this  country,  and  their  connection  with 

tbe  primitive  inhabitants,  or  the  later  Indians ;  but  two  or  tlirev  facts  have 
ZL— ao.9.  44 
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recently  como  to  my  knowledge  which  I  think  worth  mentioning  in  this 
connection.  On  the  Columbia  River,  I  have  found  evidence  of  the  for- 
mer existence  of  inhabitants  much  superior  to  the  Indians  at  present 
there,  and  of  which  no  tradition  remains.  Among  many  stone  carvings 
which  I  saw  there,  were  a  number  of  heads  which  so  strongly  resemble 
those  of  apes  that  the  likeness  at  once  suggests  itself.  Whence  came 
these  sculptures,  and  by  whom  were  they  made  ?  Another  fact  that  has 
interesteil  me  very  much  is  the  strong  resemblance  between  the  skulls 
of  the  typical  mound-builders  of  the  Mississippi  Valley  and  those  of  the 
Pueblo  Indians.  I  had  long  been  familiar  with  the  former,  and  when  I 
recently  saw  the  latter,  it  required  the  positive  assurance  of  a  friend 
who  had  himself  collected  them  in  New  Mexico  to  convince  me  that 
they  were  not  from  the  mounds.  A  third  fact,  and  I  leave  man  to  the 
archaeologists,  on  whose  province  I  am  even  now  trenching.  In  a  large 
collection  of  mound-builders'  pottery,  — over  a  thousand  specimens, — 
which  I  have  recently  examined  with  some  care,  I  found  many  pieces  of 
elaborate  workmanship  so  nearly  like  the  ancient  water-jars  from  Peru 
that  no  one  could  fairly  doubt  that  some  intercourse  had  taken  place  be- 
tween the  widely  separated  people  that  made  them. 

The  oldest  known  remains  of  man  on  this  continent  differ  in  no  im- 
portant characters  from  the  bones  of  the  typical  Indian,  although  in 
some  minor  details  they  indicate  a  much  more  primitive  race.  These 
early  remains,  some  of  which  are  true  fossils,  resemble  much  more  closely 
the  corresponding  parts  of  the  highest  Old  World  apes  than  do  the  lat- 
ter our  Tertiary  primates,  or  even  the  recent  American  monkeys.  Va- 
rious living  and  fossil  forms  of  Old  World  primates  fill  up  essentially  the 
latter  gap.  The  lesser  gap  between  the  primitive  man  of  America  and 
the  anthropoid  apes  is  partially  closed  by  still  lower  forms  of  men,  and 
doubtless  also  by  higher  apes,  now  extinct.  Analogy,  and  many  facts  as 
well,  indicates  that  this  gap  was  smaller  in  the  past.  It  certainly  is  be- 
coming wider  now  with  every  generation,  for  the  lowest  races  of  men 
will  soon  become  extinct,  like  the  Tasmanians,  and  the  highest  apes  can- 
not long  survive.  Hence  the  intermediate  forms  of  the  past,  if  any 
there  were,  become  of  still  greater  importance.  For  sucli  missing  links, 
we  must  look  to  the  caves  and  later  Tertiary  of  Africa,  which  I  regard 
as  now  the  most  promising  field  for  exploration  in  the  Old  World.  — 
Professor  Marsh's  Address  at  Nashville  as  Vice  President  of  the  Amer- 
ican Association. 

Anthropological  News.  —  The  Rev.  S.  D.  Peet,  of  Ashtabula, 
Ohio,  has  assumed  the  editorship  of  the  American  Antiquarian,  a  quar- 
terly journal  of  correspondence  on  American  archasology,  ethnology, 
and  anthropology ;  price  $2.00  per  annum.  We  have  announced  by 
the  same  gentleman  A  Manual  of  Archaeology;  being  a  Complete 
Analysis  and  Compendium  of  the  Science,  designed  especially  for  Be- 
'ginners. 
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The  Journal  of  the  Anthropological  Institute  aiiiiouiices  for  the  August 
uumlier  Uie  ollowing  |>ape  frs  of  general  iuterest :  Primitive  Agriculture, 
A.  \V.  Buckland ;  Non-Stipulchral  Rude  Stone  Monuments,  M.  T.  Wal- 
house;  The  Himalayan  Origin  of  the  Magyars,  Hyde  Clarke;  The 
Braio  Weight  of  some  Chinese  and  Pelew  Islanders,  Dr.  Crochley  Clap- 
ham  ;  Right- Handedness,  James  Shaw  ;  The  Mental  Progress  of  Aui- 
malii  during  the  Human  Period,  James  Shaw. 

During  the  meeting  of  the  British  As^iociation  in  Plymouth,  excur- 
sions were  made  to  Totnes,  Torquay,  and  Brixham  caves.  The  o|>ening 
address  hefore  the  geological  section,  by  Mr.  Pengelly,  was  an  elabo- 
rate report  of  the  exploration  of  caves  in  the  vicinity  of  Plymouth,  in- 
cluding the  Orestin  caverns,  Kent*s  Hole,  Yealm  Bridge  caverns,  the 
Ash  Hole,  Brixham  Caverji,  Windmill  Hell,  and  Ansty*s  Cave.  The 
following  papers  were  among  those  read  before  the  anthropological  de- 
partment: Francis  Galton,  On  a  More  Accurate  and  ExteuHive  Method 
of  Observations  on  those  Groups  of  Men  who  are  sufficiently  Similar  in 
their  Mental  Characters  or  in  their  Physiognomy,  or  in  Both,  to  admit 
of  Cia-ssiHcatioii ;  Dr.  Beddoe,  On  the  Bulgarians ;  Dr.  Pheiie,  On  the 
District  of  Mycenae,  and  its  Early  Inhabitants  ;  Park  Harrison,  On 
Characters  found  in  the  Sides  of  the  Tunnels  driven  into  the  Chalk  of 
Sussex;  Mr.  Sorby,  On  the  Coloring  Matter  of  the  Human  Hair ;  Miss 
A.  W.  Buckland,  Ethnological  Hints  afibrdetl  by  the  Stimulants  of 
Ancient  and  Modern  Savages;  Mr.  A.  Simpson,  Who  are  the  Za|>aroz, 
a  Trilie  of  Ecuador;  Mr.  Hunter,  On  the  Natives  of  Socotra  ;  B.  Harts- 
borne,  Ancient  People  and  Irrigation  Works  in  India;  Professor  Rol- 
leston.  On  the  Rationale  of  Brachycephaly  and  Dolioocephaly ;  Artifi- 
cial Deformation  of  the  Head ;  The  Fauna  and  Flora  of  Prehistoric 
Times.     There  were  about  thirty  papers  read  before  this  department. 

The  American  Association  had  such  a  poor  showing  of  anthro|H)logists 
OQ  the  first  day  that  the  subsection  was  merged  into  the  section  of 
biology.  The  members  came  in  a  little  later,  and  Monday,  August  31st, 
was  assigned  to  them.  The  opening  address  of  the  pn*sident.  Dr. 
Daniel  Wilson,  of  Toronto,  was  partly  a  resume  of  anthropological 
science,  and  partly  an  invitation  to  cultivate  the  s|)eaker*s  peculiar  field, 
namely,  the  ethnological  pniblems  that  are  being  worked  out  on  the 
American  continent  by  the  mingling  of  many  races  under  various  cli- 
matic and  social  conditions.  Among  the  papers  read  are  the  following : 
The  American  Indians  of  North  America,  Henry  C.  Carrington ;  All 
Life  conditionally  Immortal,  William  Bross ;  Additional  Facts  con- 
eerning  Artificial  Perforations  of  Uie  Cranium  in  Ancient  Mounds  in 
Michigan,  Henry  Oilman;  Introduction  to  the  Study  of  Indian  Lan- 
guages, J.  W.  Powell ;  Report  on  the  Exploration  of  the  Graves  of  the 
Mound  Builders  in  Scott  and  Mississippi  Counties,  Missouri  ;  Some  Ob- 
ierrations  on  the  Skull  of  the  Comanches,  T.  O.  Summers.  Colonel 
Garrick  Mallery  read  a  very  elaborate  paper  on  the  probability  that 
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there  has  been  no  diminution  in  the  number  of  the  Indians  of  the 
North  American  continent  since  the  first  settlement.  The  author  took 
.  the  ground  that  the  works  which  are  supposed  to  have  taken  great  num- 
bers to  accomplish  them  were  rather  the  results  of  long-conUnued  labor. 
This  statement  in  opposition  to  the  almost  unanimous  opinion  of  writers 
on  our  Indians  was  the  subject  of  considerable  attention.  Professor 
Marsh  in  his  address  before  the  section  of  biology  took  occasion  to  say 
that  while  the  primates  originated  on  the  American  continent,  the  ab- 
sence of  higher  fossil  forms  argues  their  subsequent  migration,  and  con- 
sequently the  impossibility  of  man's  having  originated  in  our  hemisphere. 

The  Davenport  (Iowa)  Academy  of  Natural  Science  has  issued  volume 
ii.  part  i.  of  its  Proceedings.  Among  the  valuable  contributions  to  ar^ 
chseology,  the  one  which  will  attract  the  most  attention  is  the  descrip- 
tion, by  the  Rev.  J.  Gass,  of  his  discovering  in  a  mound  tablets  of  soft 
shale,  having  elaborate  inscriptions  scratched  on  them.  One  represents 
a  hunting  party,  another  a  cremation  scene,  and  a  third  is  a  supposed 
calendar. 

In  addition  to  the  antiquities  already  mentioned  from  Porto  Rico  and 
described  in  the  Smithsonian  Report  for  1876,  Professor  Baird  has  just 
received  from  Mr.  Lewis  Jones  R.  Brace,  of  Nassau,  N.  P.,  drawings  of 
celts,  images,  and  stools,  differing  from  those  already  described  only  in 
detail.  Among  the  specimens  are  two  wooden  stools,  one  of  which  is 
the  long-tailed  variety  sent  by  Messrs.  Gabb  and  Frith.  The  other  is  a 
short-tailed  variety,  and  resembles  very  much  a  shallow  dish.  I  have 
seen  similarly  shaped,  so-called  mortars  or  metates  from  Central  America, 
made  to  resemble  a  quadruped,  the  head  projecting  in  front  and  the  tail 
twisted  around  for  a  handle. 

The  Smithsonian  Annual  Report  for  1876,  just  published,  is  in  some 
respects  the  most  interesting  number  ever  issued. 

Dr.  Paul  Broca,  the  distinguished  anthropologist,  presided  over  the 
French  Association  this  year.  In  his  opening  address  he  gave  a  resume 
of  the  fossil  races  of  Western  Europe,  dividing  them  as  follows :  — 

1.  Canstadt  Race,  the  oldest  (dolicocephalic). 

2.  Cromagnon  Race  (         ^^  ). 
8.  Furfooz  Race                     (brachycephalic). 

Authors  of  anthropological  treatises  and  papers,  desiring  to  have 
them  noticed  in  Baird's  Annual  Record,  will  please  send  copies  to 
Professor  S.  F.  Baird  or  to  O.  T.  Mason,  Washington,  D.  C.  —  O.  T. 
Mason. 

QEOLOaY  AND  PAUEONTOLOQY. 

Discovert  op  Jointed  Limbs  in  Trilobites.  —  In  a  paper  en- 
titled Notes  on  Some  Sections  of  Trilobites  from  the  Trenton  Limestone, 
published  in  advance  of  the  report  of  the  New  York  State  Museum  of 
Natural  History,  Mr.  C.  D.  Walcott  describes  and  figures  jointed  limbs  in 
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CalvmeDC  imd  Ceraurus.  It  will  l)o  remembered  that  the  nature  of  the 
limbci  of  trilohites  has  beon  long  a  matter  of  controTersj,  some  lielieving 
they  had  fu>fl,  membranous  limbs,  and  others  that  they  had  jointed 
limlis,  like  those  of  the  king  crab  (Liraulus)  and  the  fossil  Kurypterus, 
etc..  and  still  others  that  they  may  have  had  anterior  ambulatory  jointed 
lirobrt,  and  posterior  broad  membninous  swimming  alNloniinal  append- 
ages. Mr.  WalootU  after  making  many  sections  of  trilobites,  has  discov- 
ennl  jointed  appendages  in  them,  numerous  sections  of  Calymene  genaria 
showing  axial  appendages  with  three  joints  ;  ^  the  thinl  joint  in  all  ap- 
penda|;es  of  this  species  S4H*n  (seventy-seven  in  numb(*r)  terminates  in  a 
round,  blunt  end."  In  Ceraurut  f)Ieiirfxtmihemus  the  limb  is  five  jointed. 
The  legs  end  in  a  single  blunt  end,  and  Air.  Walcott  is  inclined  to  think 
the  legs  will  be  found  to  have  ^  five  or  six  joints  with  a  terminal  claw." 

**  Attached  to  the  basal  (?)  joint  of  the  leg  there  is  a  slender-jointed 
arm  of  two,  and  probably  three  joints.  Portions  of  piniiulie  are  at- 
tached to  tlie  tenninal  joint.  Whether  they  are  branchial  tubes  cannot 
be  satisfactorily  determined  from  the  section.  In  other  sections  rows  of 
pinnul»  are  shown  which  are  undoubtedly  branchial  tul)es.  From  the 
character  of  the  remaining  |x)rtion  of  the  respiratory  appanitus  they 
must  have  been  attache<l  to  the  arm.  It  is  also  quite  probable  that  a 
branchia  was  attached  to  the  Imsal  joint  of  the  arm.  It  may  be  that  its 
occurrence  in  this  position  in  the  section,  is  owing  to  a  displacement  of 
one  of  the  branchiie  attachtnl  to  the  side  of  the  thoracic  cavity.  These 
branch ise  are  attache<i  alxive  the  basal  joint  of  the  le*;.  The  branchia 
ID  Calymene  ienaria  projects  out  a  short  distance  and  then  bifurcates, 
sending  two  spirals  nearly  to  the  edge  of  the  dorsal  shell.  In  some  sec- 
tions the  liase  appears  to  l>e  a  i>ortion  of  the  ribbon  or  l)and  forming  the 
spiral  straightened  out,  while  in  others  it  is  a  closely  coilc<l  spiral.  At 
the  bifurcation  the  outer  spiral  springs  from  the  base  which  continues  on 
to  form  the  inner  spiral." 

A  transverse  section  of  the  head  of  Calymene  cut  so  as  to  cross  the 
bypostoma  just  within  the  posterior  end,  exhibite^l  a  space  tille^l  with 
calc-s|)ar,  which  ^  is  the  continuation  of  the  visceral  cavity  of  the  thorax.** 
From  the  lower  lateral  margin  of  each  side  a  jointed  api>en4lage  extends 
outwanl  and  downward.  ^  Between  the  upper  jmir  of  appendages  and 
the  glabella  three  pairs  of  ap|)endages  project.  Their  basal  joint  is  slen- 
der, and,  in  two  sections,  closely  resembles  the  maxillary  joint  of  the  leg 
of  the  £urypterus,  modified  in  form,  but  undoubtedly  subs<*rvient  to  the 
tame  use  as  a  part  of  the  mouth.*'  Sections  of  A$aphtu  platycephidu$ 
famish  evidence  that  it  had  axial  ap)>endages  of  essentially  the  same 
structure  as  those  of  Calymene  and  Ceraurus. 

Mr.  Walcott  concludes  tliat  the  homology  between  the  fiarts  about  the 
mouth  of  the  trilobite  and  the  same  organs  in  the  Eurypterida  and 
Xphomra  is  very  direct  and  relates  the  families  closely,  and  he  consid- 
en  that  the  Xipkomuray  Eurypterida^  and  Trilolnta  form  the  legion  Me- 
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rostomata  and  subclass  Gnathopoda.  Having  oarselves,  from  a  study  of 
the  king  crab  and  the  tegument  of  the  trilobites,  and  from  the  sugges- 
tions of  Billings  regarding  the  nature  of  the  appendages  of  the  trilobites, 
arrived  at  the  conclusion  that  the  trilobites  most  probably  had  jointed 
ambulatory  limbs  as  well  as  membranous  swimming  appendages,  it  is 
gratifying  to  find  what  was  before  a  matter  of  probability,  actually  dem- 
onstrated by  the  patient  toil  and  well  sustained  energy  of  Mr.  Waloott 

The  discovery  of  the  nature  of  the  limbs  of  trilobites  ^  adds  a  fresh 
laurel/*  to  use  a  fossilized  expression,  to  American  palaeontology. 

The  Greenland  Glaciers.  —  Amund  Holland,  of  Christiania,  Nor- 
way, made  in  1875  a  journey  to  North  Greenland,  and  gives  in  the 
Quarterly  Journal  of  the  Geological  Society  of  London  (No.  129),  the 
results  of  his  comparisons  of  the  glacial  phenomena  of  that  country  with 
those  of  Norway.  He  has  overlooked  the  writings  of  Americans  who 
have  visited  Greenland,  and  he  probably  never  saw  the  magnificent  work 
in  folio  of  our  marine  artist,  William  Bradford  of  New  York,  wliich  con- 
tains many  photographs  of  the  Greenland  glaciers,  and  possesses  a  good 
deal  of  scientific  value.  Holland  believes  that  ^  the  thickness  of  the  in- 
land ice  near  its  border  cannot  exceed  250  metres,  and  is  probably  not 
more  or  is  even  less  than  200  metres ;  but  since  its  surface  rises  as  we 
proceed  inland,  its  thickness  may  possibly  increase  in  that  direction.'* 

*^  The  amount  of  precipitation  in  North  Greenland  seems  to  indicate 
indirectly  the  great  extent  of  the  inland  ice ;  for  where  the  glaciers  are 
largest  it  is  not  considerable ;  at  the  colony  of  Jakobshavn  the  rainfall 
from  July,  1873,  to  July,  1874,  was  219.7  mm.,  from  July,  1874,  to  July, 
1875,  183.7  mm.  In  the  district  of  Umanak,  where  there  are  a  number 
of  great  ice-Qords,  the  rainfall  seems  to  be  no  greater ;  yet  here  the  gla- 
ciers are  very  large,  one  may  say  the  largest  known  ;  so  that  we  can 
only  account  for  them  by  supposing  that  they  are  supplied  from  a  very 
extensive  upland  district  on  which  there  is  a  considerable  snow  fall,  and 
thus  that  there  can  be  little  land  in  the  interior  free  from  ice.  Be  this 
as  it  may,  there  is  no  doubt  that  the  ice-sheet  extends  into  Greenland 
beyond  the  range  of  vision." 

The  fact,  he  says,  that  though  the  climate  of  Greenland  is  rather  dry 
large  glaciers  are  numerous,  is  not  without  geological  importance,  as 
showing  that  a  great  snow  fall  is  not  absolutely  necessary  for  the  glacia- 
tion  of  an  extensive  country.  ''  It  is  also  remarkable  that  the  glaciers 
are  supplied  from  an  ice-field  which,  to  a  large  extent  at  least,  lies  below 
the  limit  of  perpetual  snow."  He  contends  that  Greenland  is  not  a  col- 
lection of  islands,  but  a  fjord  land  like  Norway  or  the  coast  of  North 
America. 

He  found  that  the  Jakobshovn  glacier  flows  with  a  velocity  greater  than 
any  that  has  hitherto  been  observed,  the  greatest  daily  motion  observed 
being  22.46  metres,  from  July  8th,  seven  p.  m.,  to  July  9th,  ten  a.  m., 
while  the  slope  of  the  land  is  only  half  a  degree.     The  maximum  daily 
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BoUoD  M  observed  by  Professor  Tyndall  on  the  Mer  de  Glace  (Cha- 
mouni)  was  33]  inches  (0.85  metre)  in  June. 

**  The  rate  of  flow,  already  mentioned,  has  an  important  bearing  on  the 
theory  of  glacier-motion.  As  the  slope  of  the  Jakobshavn  glacier,  which 
haft  the  extraonlinarily  rapid  motion  of  twenty  metres  per  diem^  is  only 
half  a  degree,  the  fall  of  the  bed  of  the  valley  cannot  l)e  the  most  impor- 
tjuit  factor  in  the  motion  of  glaciers.  This  considerable  velocity  must  be 
dne  to  the  quantity  of  ice  which  has  to  be  carried  out  to  the  fjord ;  or,  in 
other  words,  the  rate  of  motion  is  depemlent  on  the  pressure  of  the  mass 
of  the  inland  ice.  Glaciers,  therefore,  fed  from  large  districts  of  atmos- 
pheric precipitation,  move  with  considerable  velocity.** 

Ilelland  thinks  it  doubtful  if  the  ice-sheet  and  the  glaciers  would  form 
again  could  the  land  be  denuded  of  them  and  left  to  the  influences  of  the 
present  climate. 

The  author  also  discusses  m  an  interesting  way  the  formation  of 
cirques  and  lake  basins  in  Norway  and  Greenland,  but  the  views  of.  Ram- 
say and  others  which  he  supports  are  becoming  autiquate<l. 

GEOGRAPHY  AND  EXPLORATION. 

Stanley's  Journey  across  Africa.  —  Following  the  journey  of 
Cameron  across  the  continent  of  Africa  from  coast  to  coast,  we  have  the 
adventurous  march  of  Stanley,  who  arrived  at  Loanda,  on  the  west  coast, 
August  21st.  From  a  resume  in  the  Nation  we  learn  that  he  l>egan  his 
journey  in  November,  1874,  at  Bagamoyo,  on  the  east  coast.  He  was  a 
year  and  a  half  reaching  Ujiji,  but  meanwhile  had  surveyed  the  Victoria 
Nyansa,  had  crossed  the  intervening  divide  to  the  Albert  Nyanza,  and 
had  explored  the  Alexandra  Nile.  He  next,  after  visiting  I^ike  Tan- 
ganyika, followed  up  the  Lukuga,  which  Cameron  had  considered  a 
genuine  outlet  to  the  lake,  but  which  Stanley  claime<l  was  only  such  in 
exceptionally  high  water.  In  November,  1876,  he  set  out  through 
Uregga,  crosse<l  the  left  bank  of  the  Lualaba,  and  passed  around  a  series 
of  cataracts,  situated  just  north  and  south  of  the  equator.  ^  At  2^  N.  lati- 
tude the  northerlv  course  of  the  river  bends  to  the  northwest,  then  to  the 
west,  and  Anally  to  southwest,  where  its  width  is  from  two  to  t4>n  miles, 
and  the  stream  is  choke<l  with  islands.**  This  river  was  calle<l  Congo  by 
the  natives.  On  the  8th  of  August,  1877,  Stanley  arrive<l  at  Homa,  at 
the  head  of  the  Congo  delta ;  on  the  1 4th,  at  Cabinda,  on  the  coast ;  and 
on  the  21st  at  S.  Paulo  de  Loanda.  **  His  party  (114  in  numlH*r)  was 
greatly  reduced  by  dysentery,  scurvy,  and  ulcers,  and  his  last  white  com- 
rade, Francis  Pocock,  had  perished  by  being  carried  over  one  of  the 
cataracts.  His  faithful  body-servant,  Kalulu,  was  also  among  the  missing. 
The  importance  of  Stanley's  discoveries,  in  a  geographical  point  of  view, 
cannot  be  overestimated.  They  take  rank  among  the  foremost  of  the 
century,  and  are  destined  to  give  a  new  impulse  and  diri^ction  to  explora- 
tion in  Central  Africa.     Hitherto  geographers  had  not  conjectured  that 
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the  course  of  the  Congo  approached  the  equator,  but  it  is  now  eTideoi 
that  the  river  can  be  reached  by  a  short  cut  from  the  Albert  Nyauza, 
or  from  Schweiiifurth's  river  Welle.  This  stream,  if  it  should  not  prove 
a  tributary  of  the  Congo,  may  not  impossibly  be  the  upper  portion  of 
the  Ogove,  the  last  great  river  on  the  West  African  coast  whose  origin  it 
a  mystery." 

GEOGRAPniCAL  News. —  A  new  interest  in  Arctic  Exploration  has 
been  excited  in  this  country  by  the  departure  of  Captain  llowgate's  ves- 
sel, Florence,  for  Cumberland  Island,  the  first  stopping-place  on  the 
way  to  Smith's  Sound.  The  Geographical  Magazine  is  urging  tlie  con- 
tinuance and  completion  of  polar  discovery  on  the  part  of  the  English 
government,  and  says  that  four  routes  now  remain  for  future  expeditions. 
(1.)  The  Jones  Sound  route,  the  work  of  which  will  be  to  connect  North 
Lincoln  with  Aldrich's  farthest,  and  to  ascertain  the  limits  of  the  Palas- 
ocrystic  sea  in  that  direction.  (2.)  The  E&st  Greenland  route,  to  connect 
Cape  Bismarck  with  Beaumont's  farthest,  and  so  complete  the  discovery 
of  Greenland.  (3.)  The  route  of  Franz  Josef  Land,  to  jsxplore  the 
northern  side  of  the  country  discovered  by  Payer ;  and  (4)  the  Northeast 
Passage,  by  which  a  knowledge  of  the  sea  north  of  Siberia  will  be  com- 
pleted, and  Wrangell  Land  will  be  explored.  On  the  whole  the  editor 
suggests  that  the  East  Greenland  route  is  the  best  that  can  be  selected  for 
a  new  expedition.  Lieutenant  Weyprecht,  who  commanded  the  Austrian 
Polar  Expedition  that  discovered  Franz  Josef  Land  in  1874,  and  Count 
Wilczek,  one  of  the  promoters  of  that  expedition,  have  announced  to  the 
Royal  Society  of  Meteorology  of  Utrecht  that  they  intend  to  undertake 
an  expedition  to  the  Arctic  regions,  which  will  be  away  for  about  twelve 
months,  and  that  they  intend  to  establish  their  station  of  observation  in 
one  of  the  northern  havens  of  Novaya  Zemlya.  A  translation  of  Dr. 
Kink's  Danish  Greenland,  its  People  and  its  Products,  the  standard 
work  on  Greenland,  has  been  published  by  H.  S.  King  <&  Co.,  London, 
and  is  a  very  timely  work. 

Several  books  on  Turkey  have  appeared  in  London  :  Turkey  in  Eu- 
rope. By  James  Baker.  Third  edition  (Cassell,  Fetter,  &  Galpin,  Lon- 
don, Paris,  and  New  York),  1877.  Travels  in  the  Slavonic  Provinces 
of  Turkey  in  Europe.  By  G.  Muir  Mackenzie  and  A.  P.  Irby,  with  a 
preface  by  the  Right  Hon.  W.  E.  Gladstone,  M.  P.  In  two  volumes, 
second  edition  (Loudon  :  Daldy,  Is  bister,  &  Co.),  1877.  Montenegro, 
its  People  and  their  History.  By  the  Rev.  W.  Denton,  M.  A.  (Lon- 
don :  Daldy,  Isbister,  &  Co.),  1877.  Handbook  of  the  Seat  of  War. 
Edited  by  Alexander  Mackay  (London  :  Simkin,  Marshall,  &  Co.),  1877. 

The  preservation  of  forests  in  New  Zealand  is  attracting  attention,  as 
the  colonists,  by  indiscriminate  waste  of  trees,  are  threatening  future  dis- 
aster to  the  water  supply,  agriculture,  and  the  health  of  the  people.  It  ap- 
pears that  Fruce  has  suffered  cruelly  from  the  effects  of  a  long  course  of 
denudation,  and  is  now  trying  energetically  to  retrieve  the  errors  of  the 
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pMt.  -  The  tame  may  be  said  of  the  United  State*,  though  increaned  at* 
tention  has  lately  been  paid  to  the  planting  of  new  and  the  preservation 
of  old  fbretti. 

MICBOSCOPY.i 

TuR  Nkw  Mecdanical  Fingers.  —  Several  new  devices  for  pick- 
ing ap  and  arranging  diatoms,  Polycyntina,  and  other  small  objects  have 
reoently  been  described,  the  chief  peculiarity  of  which  consist  in  sup- 
porting the  object  from  the  substage,  while  the  instrument  is  sup|>orted 
from  and  moved  by  the  stage  which  usually  bears  tlie  object-slide.  By 
anaooouutable  oversight  it  was  not  stated  that  this  expedient  was  the 
chief  fieculiarity  of  Mr.  Zentmayer's  mechanical  finger,  which  was  con* 
trived  in  1869,  published  in  different  journals  early  in  the  following 
Tear,  au<l  advertised  and  sold  as  a  regular  article  of  manufacture  ever 
•iiioe.  In  the  May  number,  1870,  of  the  Journal  of  the  FrankKn  fntti* 
imle,  a  cut  is  given  of  Zentmayer's  invention,  in  which  the  Hnger  is 
fiMtened  to  a  pillar  clamped  to  the  upper  plate  of  the  mechanical  stage 
of  the  microscope,  while  the  substage  is  prolonged  through  the  opening 
of  the  stage  for  the  purpose  of  8up|)orting  the  object.  In  the  accom- 
panying description  Mr.  Zentmayer  explains  that  it  was  his  object  to 
Dtilize  such  movements  of  a  first-class  stantl  as  were  not  essential  for 
other  operations  connected  with  the  use  of  the  finger  ;  that  by  attaching 
hit  apparatus  to  the  mechanical  stage  he  obtained  sliding  horizontal 
movements  with  a  firmness  and  range  not  otherwise  attainable  ;  and  that 
for  the  low  powers  employed  a  plain  stage  supported  from  the  substage, 
and  projecting  slightly  above  the  stage,  was  all  that  was  re<]uire<l  for 
holding  the  object  and  would  give  the  necessary  vertical  movement  to 
it.  5Ir.  Zentmayer  makes  a  special  accessory  to  the  substage  for  carry- 
ing the  object,  and  a  vertical  adjustment  to  the  finger  itself;  while  sub- 
sequent experimenters  have  supported  the  object  on  the  paraboloi<l  or 
some  other  piece  of  common  apparatus,  and  have  simplified  the  finger 
by  dispensing  with  a  vertical  adjustment,  in  both  cases  saving  complica- 
tion and  expense  at  some  loss  of  eflliciency. 

A  Modification  of  Wenham's  Reflex  Illuminator.  —  The 
very  ingenious  and  interesting  refiex  illuminator  of  Mr.  Wenham  was 
designed  to  avoid  direct  illumination  by  passing  light  into  the  slide  at 
•ndi  an  angle  that  it  would  be  totally  reflected  instead  of  passing  into 
mir  above  the  slide.  With  dry  objectives,  of  any  angle,  this  illumination 
would  necessarily  be  exclusively  reflex,  since  no  light  could  pass  directly 
to  the  objective ;  and  with  immersion  objectives  of  angular  a[)erture  not 
greater  than  that  corresponding  to  one  hundred  and  eighty  degrees  dry, 
the  result  would  be  practically  the  same,  as  the  light,  after  passing 
through  a  balsam-mounted  object,  would  reach  the  lens  at  an  obliquity 
grenter  than  that  of  its  extreme  ca[)acity  for  image-forming  rays.     But 

1  Conducted  by  Da.  R.  H.  Wian,  Troy,  N.  Y. 
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for  lenses  of  greater  angle  than  this,  the  illumination  would  be  direct, 
the  image  being  formed  exclusively  by  that  portion  of  the  available 
aperture  of  the  lens  which  was  in  excess  of  the  equivalent  of  one  hun- 
dred and  eighty  degrees  dry  angle.  The  existence,  and  even  the  possi- 
bility, of  such  lenses  was  not  at  that  time  undisputed,  some  eminent 
microscopists  still  maintaining  the  contrary  opinion.  But  the  new  re- 
flex illuminator  had  scarcely  arrived  in  this  country  before  Mr.  Samuel 
Wells,  of  Boston,  succeeded  in  making  it  act  as  a  direct  illuminator, 
with  several  lenses  of  at  least  two  makers,  an  efficient  and  excellent 
image  being  formed  by  these  extralimital  rays.  It  immediately  occurred 
to  Mr.  Tolles  that  a  similarly  gootd  illumination  might  be  obtained  in 
the  case  of  dry  lenses,  and  immersion  lenses  of  moderate  angle,  by 
changing  the  angle  of  the  reflecting  face  so  that  the  illuminating  pencil 
should  fall  just  without  instead  of  just  within  the  angle  of  total  reflec- 
tion. He  at  once  made  several  such  prisms,  of  various  angles,  but, 
hoping  to  improve  still  further  upon  the  plan,  refused  to  offer  them  for 
sale.  One  of  these  was  presented  by  Dr.  R.  H.  Ward  at  the  Nashville 
meeting  of  the  American  Association  this  summer.  Its  reflecting  &ce 
was  inclined  twenty-one  degrees  to  the  axis,  giving  an  obliquity  of  forty- 
two  degrees  to  the  central  reflected  ray.  This  utilizes  the  extreme 
angle  of  an  objective  close  up  to  one  hundred  and  eighty  degrees  dry, 
or  its  equivalent  in  balsam,  and  in  addition  gives  a  slight  illumination, 
though  by  itself  insufficient  for  useful  work,  of  extralimital  rays  avail- 
able exclusively  to  immersion  lenses  of  excessive  aperture.  With  suit- 
able lenses  it  gives  prompt  resolution  of  numbers  eighteen,  nineteen,  and 
twenty  of  MoUer's  test  plate  in  balsam,  by  lamp-light  The  modified 
prisms  are  inferior  to  the  original  for  use  with  lenses  capable  of  taking 
up  half  the  pencil  transmitted  into  balsam  by  the  original  ^^  reflex." 
The  prism  of  twenty-one  degrees  gives  the  maximum  efficiency  with  dry 
mounts,  as  the  extreme  capacity  of  the  lens  is  utilized  by  the  half  pencil 
from  the  illuminator,  which  can  be  transmitted  to  it,  —  a  condition  very 
favorable  for  difficult  resolution.  Prisms  of  still  smaller  angles  were 
made,  and  are  now  used  for  lenses  of  lower  angle.  The  length  of  prism, 
and  the  condensing  arrangement,  are  modified  to  suit  the  changed  angle. 
As  in  the  original  reflex,  the  chromatic  aberration  is  excessive  ;  and  it  is 
a  question  how  far  the  very  decided  results  in  resolution  attained  are  due 
to  the  nearly  perfect  monochromatic  illumination  thus  secured.  The 
new  illuminators  do  not  seem  to  have  given  results  not  otherwise  attain- 
able, and  they  are  subject  to  the  inconvenience  that  each  one  is  limited 
to  a  fixed  and  comparatively  narrow  range  of  angles ;  but  they  furnish 
a  ready  and  easy  means  of  oblique  illumination,  suitable  for  extremely 
difficult  resolution,  and  entirely  independent  of  thinness  of  stage  and 
concentric  rotation  of '  object-carrier. 

Microscopist's  Annual.  —  The  Industrial  Publication  Company,  of 
176  Broadway,  New  York,  having  undertaken  to  publish  a  list  of  the 
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promioeut  makers,  importers,  and  sellers  of  microscopes,  has  extended 
the  8co|)e  of  the  work  to  other  items  of  interest  to  microscopists,  and  will 
include  in  the  publication,  to  he  issued  annually,  various  tables  and  data, 
and  a  list  of  microscopical  societies,  their  officers,  etc.,  after  the  model  of 
that  originally  published  in  the  Naturalist.  The  price  of  this  con- 
Tenient  little  work  is  25  cents.  Persons  interested  are  requested  to  send 
subscriptions  and  data  to  the  above  address. 

ExciiAXGES. —  Rare  chemicals  for  the  polariscope,  starches,  etc., 
offered  for  well  -  mounted  slides  ;  anatomical  preparations  preferred. 
Exchange  lists  printed  for  microscopists  by  papyrograph.  Address  G. 
E.  Hailey,  Lincoln,  Nebraska. 

Plumule  scales  of  small  cabbage  butterfly  {Pierit  rap€f),  mounted,  for 
good  slides.  Address  Edward  Pennock,  805  Franklin  Street,  Philadel- 
phia. 

Shell  sand  from  Bermuda,  containing  very  fine  foraminifera,  spicules, 
etc  either  mounted  or  unmounted.  Address  C.  C.  Merriman,  Roches- 
ter, N.  Y. 


SCIENTIFIC  NEWS. 

—  A  special  meeting  of  the  California  Acailemy  of  Sciences  was  held 
August  31st,  for  the  purpose  of  extending  a  formal  welcome  to  a  trio  of 
diftinguishcnl  scientists  then  visiting  the  State,  namely,  Sir  J.  D.  Hooker, 
C.  li..  Prof.  Asa  Gray,  and  Prof.  F.  V.  Hayden.  After  eloquent  ad- 
dresses of  welcome  by  the  president  of  the  Academy,  Professor  D:ivid- 
son,  and  by  Messrs  Henry  Edwards  and  R.  E.  C.  Steams,  Sir  J.  D. 
Hooker  returned  thanks  for  the  cardial  welcome  given,  and  sai«l  he  came 
liere  to  learn,  and  not  to  teach,  and  his  ^'isit  was  immediatelv  due  to  the 
experience  of  his  old  friend.  Professor  Gray  —  a  friend  of  forty  years' 
standing  —  and  to  the  invitation  of  his  old  correspondent.  Professor  Hay- 
den, whose  guests  they  had  been  during  the  time  they  spent  in  Colorado 
and  Utah.  His  acquaintance  with  the  vegetation  of  America  lm<l  here- 
tofore been  an  extremely  slight  one.  In  association  with  his  father's 
pursuits,  who  was  for  many  years  occupied  in  publishing  investigations 
of  the  plants  of  the  British  possessions  of  North  America,  he  was  led  to 
the  investigation  of  the  Arctic  flora.  In  the  investigation  he  was  struck 
with  the  uniformity  of  vegetation  extending  round  the  whole  globe  in  the 
North.  There  was  very  little  difference  between  the  vegetation  of 
America  and  the  Old  World  within  the  Arctic  circle ;  but  u|>on  cIoko  ex- 
amination he  found  that  even  the  American  flora  was  divisible  into  two 
sections  by  very  slight  but  still  definite  characters  :  that  in  crossing  over 
from  Greenland  to  the  American  islands,  so  cal1e<1.  there  was  a  distinct 
change  in  the  vegetation,  though  very  slight.  The  opportunity  he  had 
now  had  of  crossing  the  continent  of  North  America  from  east  to  west, 
had  shown  him  that  that  distinction  is  carried  out  to  a  very  much  greater 
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extent  than  he  bad  any  notion  of.  The  publications  of  Graj  and  others, 
had  made  him  aware  that  there  is  a  broad  line  of  distinction  between  the 
vegetation  east  of  the  Mississippi  and  west  of  it,  but  he  did  not  expect 
to  find  the  variety  so  great  as  it  is,  and  he  was  strongly  inclined  to  say, 
though  he  said  it  under  correction,  that  there  is  probably  a  greater  dif- 
ference between  the  east  and  west  coasts  of  the  American  continent  than 
there  is  between  any  two  similarly  related  regions  in  any  part  of  the 
globe  ;  that  you  may  travel  from  England  to  Spain,  from  Siam  to  China, 
without  finding  so  diverse  vegetations  as  by  crossing  the  Mississippi  and 
comparing  the  hanks  one  hundred  miles  east  on  one  side  with  one  hun- 
dred miles  west  on  the  other.  As  far  as  the  country  east  of  the  Missis- 
sippi is  concerned,  he  was,  by  practical  observation,  almost  entirely 
ignorant.  He  knew  nothing  of  it  except  from  the  copious  notes  of  Pro- 
fessor Gray  conned  while  traveling.  Since  then  he  had  the  opportunity 
of  spending  some  weeks  in  the  Rocky  Mountains  and  then  of  coming 
here,  and  he  found  a  more  curious  difference  than  he  had  anticipated  in 
the  vegetation  between  the  Rocky  Mountains  and  the  Sierra  Nevada. 
He  had  every  reason  to  suppose  that  this  great  difference  of  vegetation 
exists  south  of  the  parallel  along  which  he  had  traveled.  -Time  had  not 
allowed  them  to  digest  the  notes  collected  on  the  way,  and  more  than  he 
had  announced  he  was  not  prepared  to  say.  The  president  had  asked  him 
to  say  a  few  words  with  respect  to  the  Academy.  In  England  they  knew 
well  enough  what  it  is  to  wait  for  results ;  but  he  might  be  believed 
when  he  said  that  the  destinies  of  science  on  this  coast  are  great,  and  a 
time  will  come  that  will  show  great  results,  and  that  will  come  with  im- 
mense force,  and  for  these  two  reasons :  There  is  here  a  most  intelligent 
and  most  active  and  progressive  population,  and,  in  the  second  place, 
there  is  here  one  of  the  most  remarkable  assemblages  of  natural  objects 
and  physical  phenomena  that  any  part  of  the  world  possesses.  In  speak- 
ing thus,  he  included  the  whole  coast  north  and  south  of  California. 
There  is  no  section  of  the  earth  in  which  so  many  singular  phenomena 
can  be  observed  as  in  this.  Without  seeking  to  give  advice,  he  might 
point  out  what  has  been  the  element  of  success  in  the  greatest  Academy 
of  England,  the  Royal  Society.  It  began  with  very  few  men,  and  for 
the  best  part  of  two  centuries  it  was  supported  by  what  he  might,  with- 
out disrespect  to  his  ancestors  in  science,  call  elderly  people.  It  was  by 
the  elderly  men  who  loved  science,  holding  together  congenially  year  after 
year,  and  almost  century  after  century,  that  the  young  men  of  the  society 
were  drawn  to  it,  and  it  is  but  lately  that  young  men  in  any  numbers 
have  come  into  the  society.  For  success  there  are  three  principal  ele- 
ments,—  the  holding  together  of  the  elderly  members,  of  those  who  have 
had  experience  of  this  life  in  other  matters  than  science,  and  who  bring 
that  experience  together,  with  methodized  common  sense,  of  which 
science  consists,  to  bear  upon  the  objects  of  the  society  itself.  In  the 
second  place,  there  is  the  important  work  of  the  secretary,  together  with 
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thmt  of  the  publication  committee,  wliich  should  carefully  paiw  judg- 
meiit  u|K>ii  the  commuiiicationB  to  be  given  to  the  world.  The  (»upervit- 
iou  of  the  impers  of  a  society  by  te^'enil  memliers  is  pcrhafw  the  most 
important  scientitic  work  that  any  society  can  perform.  Thinlly,  there 
IS  the  necessity  of  looking  well  after  the  funds,  and  managing  them  with 
economy  and  prudence. 

Dr.  Gray  said  it  was  almost  forty  years  since  Sir  Joseph  and  himself 
•{lent  some  few  hours  together  in  the  neighborhoo<l  of  London,  at  the  table 
of  a  then  very  venerable  man,  long  since*  gone  to  his  reel,  Arohibahl  Men- 
sies,  who  was  surgeon  and  naturalist  of  Vancouver's  voyage.  The  in- 
terest in  the  venerable  gentleman  arose  from  the  fact  that  ho  had  been 
round  the  glol>e,  and  particularly  had  visited  this  part  of  it,  and  he  waa 
the  first  English  naturalist^  and  almost  the  first  naturalist,  who  M;t  foot 
on  this  part  of  the  cbDtinent.  Partly  through  Professor  Davidson *s  in- 
vestigations he  had  been  enabled  to  trace  the  footsteps  of  Menzios,  whose 
name  is  merged  in  so  many  of  our  plants^  the  Madrona  for  insuince.  lie 
had  found  that  he  had  been  in  San  Francisco,  at  the  Presidio,  and  that 
he  found  his  way  as  far  as  Santa  Clara  or  San  Jose,  and  it  is  very  well 
known  that  he  visited  the  point  which  was  then  the  oldest  settlement ; 
that  he  landed  and  botanized  at  Monterey.  It  was  with  peculiar  pleas- 
ure that  tliey  had  followed  in  his  foot8te|)s  at  Monterey,  an<l  had  l>een 
able  to  gather  some  plants  and  to  see  the  withered  remains  of  others  that 
be  first  made  known  to  the  civilized  world.  Monterey  is  als4>  the  s|K>t 
that  some  earlier  naturalists  visited,  where  the  Spanish  naturalists  Mo- 
dno  and  Lesse  collected  plants,  and  also  the  Russian  naturalists,  C'ha- 
misto  and  Kschscholtz,  whose  names  are  ^Etmiliar  in  all  our  ganlens  — 
iKHiteriohl  names  in  plants.  The  season  of  their  visit  to  the  coast  had 
proved  unpropitious  on  account  of  the  great  drouth,  and  what  is  still 
wone^  from  the  ravages  of  the  great  fiocks  of  sheep  which  have  devas- 
tated the  herbaceous  vegetation  of  the  Sierra.  Fortunately  the  forests 
remaiut  the  most  important  vegetation  in  res|>ect  to  climate,  geographical 
distribution,  and  utility.  They  had  been  very  busy,  and  their  work  had 
not  been  in  vain.  They  would  be  enabled  to  make  some  interesting  com- 
parisons, after  visiting  the  Rocky  Mountain  region,  and  to  settle,  from 
observation  in  the  field,  some  of  the  questions  they  ha<l  sought  to  settle 
in  the  laboratory  and  the  conservatory.  In  conclusion,  he  referre<l  to  his 
viait  five  years  ago,  and  the  great  pleasure  it  had  given  him  to  have  as 
a  comiwnion  his  old  friend  Joseph  Hooker. 

Professor  Ilayden,  in  res|>onding  to  the  welcome,  indicated  the  feat- 
ares  of  the  geological  survey  in  progress  under  his  direction,  and  said 
lie  had  long  desired  to  make  some  coiu|>arison  between  the  Sierra  Nevada 
Mountains  and  the  Rocky  Mountains.  It  had  always  lieen  his  Uflief, 
although  the  belief  had  been  corrected  by  his  studies  ot  the  eastern  slope, 
that  there  ia  a  general  geographical  as  well  as  geological  unity  in  all  the 
difierent  ranges  of  mountains  that  compose  our  country.  Some  geolo- 
psta  have  endeavored  to  give  to  the  Sierra  the  name  of  the  Cordilleras* 
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as  a  generic  term,  extendiog  it  to  the  Andes  and  to  the  eastern  range, 
the  Rocky  Mountains.  Other  geologists  have  sought  to  make  the  Rocky 
Mountains  the  generic  name,  including  in  that  range  all  the  rest,  and 
making  the  Sierra  Nevada  a  branch.  He  was  now  inclined  to  think 
there  is  difference  enough  in  the  two  ranges  to  regard  them  as  separate, 
and  perhaps  almost  independent  ranges.  One  object  of  his  visit  was  to 
examine  the  Yosemite  Valley,  and  study  the  phenomena  of  its  formation, 
and  this  he  had  been  enabled  to  do.  At  some  time  he  hoped  to  be  in  a 
position  to  study  the  geology  of  the  coast  carefiilly. 

Professor  Davidson  added  some  remarks  on  the  climatology  of  the 
coast  with  reference  to  ocean  currents,  and  thereafter  the  Academy  ad- 
journed. 

—  The  Princeton  College  student-expedition  to  the  Rocky  Mountains 
appeared  to  meet  with  good  success.  It  started  June  21st,  and  returned 
early  in  August,  having  accomplished  a  good  deal  in  exploring  the  bot- 
any, zoology,  palaeontology,  mineralogy,  and  topography  of  Colorado  and 
the  region  about  Fort  Bridger  in  Wyoming.  Nearly  a  thousand  species 
of  plants  were  collected.  Of  zoological  specimens  there  were  secured 
the  heads  of  mountain  sheep,  elk,  deer,  antelope,  bear,  beaver,  mountain 
lion,  lynx,  wild -cat,  badger,  etc.,  with  complete  skeletons  of  many  ani- 
mals of  lesser  size.  A  goodly  collection  of  fossils  was  obtained  in  Col- 
orado and  in  the  Uintah  Mountains. 

—  We  have  received  Monographs  of  North  American  Bodentia, 
by  Elliott  Coues  and  Joel  Araph  Allen.  Published  as  one  of  the  quarto 
series  of  the  United  States  Geological  Survey  of  the  Territories,  F.  V. 
Haydeu  in  charge.  Washington,  1877.  It  contains  eleven  monographs, 
five  by  Dr.  Coues  and  six  by  Mr.  Allen,  with  appendix ;  A  Synoptical 
List  of  the  Fossil  Rodentia  of  North  America,  by  J.  A.  Allen,  and  Ap- 
pendix B. ;  Material  for  a  Bibliography  of  North  American  Mammals, 
by  Theodore  Gill  and  Elliott  Coues.  The  volume  is  carefully  indexed, 
comprises  1091  pages,  and  contains  fine  plates  illu9trative  of  the  skulls 
of  tlie  Muridse.  It  may  be  truly  said  to  be  a  monumental  work  upon  a 
single  order  of  mammals. 

—  One  of  the  most  valuable  and  useful  works  on  zoology  ever  pub- 
lished and  which  is  still  passing  through  the  press,  is  Bronn's  Klassen 
und  Ordnungen  des  Thier-reichs.  Of  the  fifth  volume,  Arthropoda^ 
Lieferung  24  has  been  the  last  published.  The  volume  so  far  as  it  goes 
is  accompanied  by  thirty-nine  plates,  and  the  text  has  been  prepared  by 
Professor  Grerstaecker,  the  well  known  entomologist 

—  A  second  edition  of  the  Index  Geological  Map  of  Newfoundland, 
on  the  scale  of  twenty-five  miles  to  an  inch,  has  been  published  by  Mr. 
Murray,  whose  report  for  1876  has  been  issued. 

—  The  Norwegian  Expedition  to  the  North  Sea  has  met  with  fiur 
success,  especially  in  mapping  the  sea  bottom  off  the  coast  of  Norway, 
and  ascertaining  the  limits  of  the  extended  barrier  which  keeps  back  the 
cold  water  coming  from  the  depths  of  the  Polar  Sea. 
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—  SeU  of  recent  ooHections  made  by  Dr.  E.  Palmer  in  Northern 
Arizona  and  Southeastern  California  in  1876,  and  Southern  Utah  and 
Nerada  in  1877,  may  be  obtained  by  application  to  Dr.  C  C.  Parry, 
Davenport,  Iowa,  or  Professor  Sereno  Watson,  Cambridge,  Massachu- 
setts. The  sets  number  from  three  hundred  to  five  hundred  s|>ecies,  to 
be  sold  at  $8.00  per  hundred  species. 

—  Professor  Frederick  Wahlgren,  of  the  University  of  Lund,  die<l  in 
July,  aged  fifty-seven.  Professor  T.  A.  Conrad,  the  conchologist  and 
palaeontologist,  died  August  9th,  aged  seventy-four. 


PROCEEDINGS  OF   SOCIETIES. 

Boston  Society  of  Natural  History.  —  October  3.  Mr.  M.  E. 
Wadsworth  remarked  on  the  so  called  tremolite  of  Newbury,  Mass.  Dr. 
T.  M.  Brewer  read  some  notes  on  the  stilt  sandpiper,  and  Mr.  S.  II. 
Scudder  exhibited  a  large  collection  of  fossil  insects  from  Colorado,  made 
during  the  past  summer,  under  the  auspices  of  Ilayden's  U.  S.  Geolog- 
ical Survey  of  the  Territories. 

New  York  Academy  of  Sciences.  —  October  1.  Mr.  G.  N.  Law- 
rence presented  descriptions  of  new  West  Indian  birds,  and  Professor 
H.  L.  Fairchild  made  a  communication  on  the  structure  of  Lepidoden- 
droQ  and  Sigillaria. 

Appalachian  Mountain  t)LUB. — October  10.  Mr.  S.  H.  Scudder 
described  an  ascent  of  the  Sierra  Blanca  in  Colorado. 


SCIENTIFIC  SERIALS.* 

American  Journal  of  Science  and  Arts.  —  On  the  Relations 
of  the  Geology  of  Vermont  to  tliat  of  Berkshire,  by  J.  D.  Dana.  A 
Preliminary  Catalogue  of  the  Reptiles,  Fishes,  and  I^ptoi^ardiaus  of  the 
Bermudas,  with  Descriptions  of  Four  Species  of  Fishes  believed  to  be 
New,  by  G.  B.  Goode. 

Canadian  Entomologist.  —  July.  Remarks  upon  the  Cynipidoe, 
by  II.  F.  Bassett.  August.  —  On  the  Preparatory  Stages  of  Satyrus 
nephele,  by  W.  H.  Edwards. 

Annals  and  Magazine  of  Natural  History.— The  Post-Tertiary 
Fossils  procured  in  the  late  Arctic  Expedition  ;  with  Notes  on  some 
of  the  Recent  or  Living  Mollusca  from  the  same  Expedition,  by  J.  G. 
Jeffreys. 

The  Geological  Magazine.  —  September.  Across  Europe  and 
Alia.  Part  IIL  The  Middle  Urals,  by  John  Milne.  Geology  of  the 
Isle  of  Man,  by  H.  H.  Howarth. 

I  The  artidef  enomerated  nnder  this  bead  will  be  for  the  most  part  selected. 
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Archiv  fur  Naturgrschichte,  Jahrgang  43,  Hefl  2.  —  Uoter- 
Bughangeii  liber  den  Kaumagen  der  Orthopteren,  von  K.  F.  Wilde. 
Grundzuge  zur  Systematik  der  Mil  ben,  von  P.  Kramer. 

The  Geographical  Magazine.  —  October.  The  Seat  of  War 
(with  a  map  of  the  seat  of  war  in  European  Turkey,  by  Keith  John- 
ston). M.  Dupuis*  P^xplorations  in  Tongkin  and  Yunnan.  Delta  of  the 
Yangtsze  River  in  China,  by  S.  Mossman.  A  Description  of  the  Island 
of  Formosa,  with  some  Remarks  on  its  Past  History,  its  Present  Con- 
dition, and  its  Future  Prospects,  by  J.  Morrison.  The  Crozet  Islands 
(South  Indian  Ocean),  by  L.  Brine. 

The  Monthly  Microscopical  Journal. —  October.  New  Dia- 
toms from  Honduras.  Described  by  A.  Grunow.  With  Notes  by  F. 
Kitton.  Some  Additional  Remarks  on  the  Measurement  of  the  Angle 
of  Aperture  of  Object  Glasses,  by  F.  H.  Wenham. 

Quarterly  Journal  op  Microscopical  Science.  —  October. 
The  Doctrine  of  Contagium  Vivum  and  its  Application  to  Medicine,  by 
W.  Roberts.  R^ume  of  Recent  Contributions  to  our  Knowledge  of 
Fresh- Water  Rhizopoda,  Part  IV.  Rhizopoda  Monothalamia  Monosto- 
mata,  compiled  by  W.  Archer.  Loxosoma,  by  Carl  Vogt.  On  the 
Minute  Structural  Relations  of  the  Red  Blood  Corpuscles,  by  A.  Boett^ 
cher.  Contribution  to  the  Minute  Anatomy  of  the  Epidermis  in  Small- 
pox of  Sheep,  by  £.  Klein.  Notes  on  the  Embryology  and  ClassiHca- 
tion  of  the  Animal  Kingdom,  comprising  a  Revision  of  Speculations 
Relative  to  the  Origin  and  Significance  8f  the  (^erm  Layers,  by  E.  R. 
Lankester. 

The  Geological  Magazine. —  October.  Is  Man  Tertiary?  The 
Antifjuity  of  Man  in  the  Roman  Country,  etc.,  by  R.  D.  P.  Mantovani. 
The  Antiquity  of  Man,  by  J.  R.  Dakyns.  Reversed  Faults  in  Bedded 
Slates,  by  E.  J.  Ilebert.  The  Geology  of  Sumatra,  by  M.  R.  D.  M. 
Verbeek.     The  Migration  of  Species,  by  C.  Callaway. 

Annals  and  Magazine  of  Natural  History.  —  October.  Stud- 
ies on  Fossil  Sponges,  I.  Hexactinellida,  by  K.  A.  Zittel.  On  some 
New  and  Little  Known  Spiders  from  the  Arctic  Regions,  by  O.  P. 
Cambridge.  On  the  Changes  produced  in  the  Silicious  Skeletons  of 
Certain  Sponges  by  the  Action  of  Caustic  Potash,  by  W.  J.  Sollas. 
Capture  of  a  Right  Whale  in  the  Mediterranean,  by  A.  Doran.  Notes 
on  the  Pearly  Nautilus,  by  G.  Bennett  On  a  New  Insect  Pest  at 
Madeira,  by  T.  V.  Wollaston.  Remarks  on  Professor  E.  Haeckel's 
Observations  on  WyviUe-thompsoma  Wallichii  and  Squamidtna  $copulay 
by  11.  J.  Carter. 

Popular  Science  Review.  —  October.  The  Volcanoes  of  the 
Haute  Loire  and  the  Ardeche,  by  W.  S.  Symonds.  Flint  Implements, 
by  C.  C.  King.  The  Song  of  the  Cicada,  by  J.  C.  Galton.  Caves  and 
their  Occupants,  illustrated  by  the  Bone  Caves  of  Creswell  Crags,  by 
J.  M.  Mello.     Meteorites  and  the  Origin  of  Life,  by  W.  Flight 


THE 


AMEHICAN  NATURALIST. 


Vol.  XL  —  DECEMBER,  1877.  —  So.  uk 


THE   CHINESE   LOESS  PUZZLE. 

BY   PROFESSOR   J.    I>.    WHITXEV. 

T^IIE  iip|>earanoo  of  the  fir«t  volunio  of  Baron  F.  von  Kiclit- 
^  hofen*s  magnificent  work  on  China  ^  furniHhes  uh  with  a 
suitable  opportunity  to  put  before  the  reaciers  of  the  Naturalist 
a  brief  account  of  one^of  the  most  curiously  puzzling  geological 
phenomena  which  has  ever  been  brought  t<»  the  notict*  of  the 
scientific  world,  —  the  distribution  and  nuKle  of  occurrence  of  the 
so-called  loess  deposits  of  Northern  China.  The  term  loeBS  is 
one  in  popular  use  in  the  valley  of  the  Rhine  for  a  peculiar 
loamv  material  ^  whi«?h  occurs  over  a  considerable  area  between 
Constance  and  the  Belgian  lowlands,  having  in  places  a  thick- 
ness of  as  much  as  one  or  two  hundred  fec^t,  and  which  is  gen- 
erally a<Imitted  to  have  been  a  lacustrine  de{)osit,  fornuMl  when 
the  Rhine  was  swollen  by  the  melting  of  the  great  Alpine  gla- 
cieni«  which  then  exten<led  much  Ih*1ow  their  pn>sent  level  and 
coveretl  a  far  greater  area  than  they  now  do.  Im|N>rtant  as  this 
formation  is  in  that  region,  it  sinks  into  insignilicancH?  when  cnm- 
pared  with  what  is  presenteil  by  the  Chinese  <leix)sits  of  similar 
character. 

The  Chinese  loess,  like  that  of  the  Rhine,  is  an  earthy  sul>- 
stance  of  a  brownish-vellow  color,  so  tender  and  little  coherent 
that  it  can  be  easily  rubbed  to  a  powder  between  thefingei's.  It 
is  chiefly  niiide  up  of  argillaceous  materials,  with  a  small  pro|X)r- 
tion  of  carbonate  of  lime ;  and  it  has  also  mixed  with  it  more  (»r 
less  fine  sand,  the  gniins  of  which  are  quittr  angular.  This  sand, 
however,  is  small  in  (piantity  as  compared  with  the  argillaceous 

^  China,  Ergebnitsc  vij^eiKT  Reii^n  und  lUrniif  ^ft^riiniietcr  Stiitlieii,  Krstcr  Ilantt. 
Einleitend«r  Theil.     Berlin,  1877. 

*  LoeM  U  verjr  nearly  the  equivalent  of  the  Knt;]i'«h  wonl  loam.  IN-rliapn  the  \n:%t 
WIT  to  define  it  would  Ik>  to  hhv  ttint  loam  ^hx-u  <ii-Vi'lu|M>4l  cniiu^ih  to  )KH*t»mt*  a  for- 

lion  of  geolociciil  imfiortanre,  mid  not  a  men'  ^nrt'are  di*|io<«it.  i<(  ]«K'^;i. 

CopjrigUt,  1877,  bj  A.  d.  Packard,  Jr. 
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portion.  The  most  striking  facts  with  regard  to  this  material  in 
China  are  its  wide-spread  distribution  and  its  enormous  thick- 
ness, —  facts  wliich,  taken  in  connection  with  its  composition  and 
structure,  render  its  origin  one  of  the  most  perplexing  of  geo- 
logical problems. 

First,  as  to  its  distribution.  According  to  Richthofen,  tliis  for- 
mation is  spread  over  a  large  part  of  the  region  drained  by  the 
Hwang-Ho  or  Yellow  River,  —  a  name  derived  from  the  color  of 
the  material  which  this  great  stream  is  continually  carrying  in 
suspension  towards  the  Yellow  Sea,  in  which  name  we  again  rec- 
ognize the  coloration  given  by  the  particles  of  the  loess,  which 
itself  is  called  by  the  Chinese  hwaiig-tu  or  yellow  earth.  For 
nearly  a  thousand  miles  from  the  borders  of  the  great  alluvial 
plain  of  Pechele,  through  the  provinces  of  Shansi,  Shensi,  and 
Kansu,  everywhere  to  the  north  of  the  Wei,  which  runs  along 
the  northern  base  of  the  range  of  the  Tsing-ling-shan,  the  loess 
may  be  followed  up  to  the  very  divide  which  separates  the  basin 
of  the  Hwang-Ho  from  the  region 'destitute  of  drainage  into  the 
sea.  Towards  the  north,  it  reaches  almost  to  the  edge  of  the 
Mongolian  plateau.  Furthermore,  it  may  be  observed  in  the 
province  of  Honan,  along  the  south  side  of  the  most  easterly 
outliers  of  the  Kwenlun,  filling  a  large  portion  of  the  middle  part 
of  the  basin  of  the  Han,  covering  large  areas  in  Shantung,  and 
reaching  southwards  in  isolated  patches  as  far  as  the  Yangtse. 
The  area  over  which  the  loess  spreads  itself  almost  continuously 
is  as  large  as  the  whole  of  Germany  ;  while  it  is  found  in  more  or 
less  detached  portions  over  an  additional  area  nearly  half  as  large 
as  that  empire. 

From  the  known  topographical  character  of  the  loess-covered 
region,  it  will  be  recognized  at  once  that  the  formation  in  ques- 
tion occurs  at  very  varying  altitudes,  or  that  it  is  distributed 
without  regard  to  the  elevation  of  the  surface  on  which  it  rests. 
From  near  the  level  of  the  sea  up  to  six  thousand  feet  and  more 
above  it,  this  characteristic  material  lies,  covering  valley  and 
mountain  slope,  absent  only  on  the  crests  of  some  of  the  higher 
dividing  ridges.  This  extraordinary  range  of  vertical  position 
has  not  been  given  to  the  loess  by  changes  of  level  of  the  land 
since  it  was  deposited,  for  Richthofen  declares  that  it  clearly  re- 
sults from  his  researches  that  the  relative  position  of  the  higher 
and  lower  portions  of  the  region  in  question  has  not  been  changed 
since  the  deposition  of  the  loess ;  although  he  believes  that,  as 
a  whole,  its  eastern  border  has  been  depressed  in  altitude,  the 
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coast-Iiiie  formerly  extending  farther  out  into  the  84^a  than  it  now 
d(>e$.  So  much  for  the  horizontal  auul  vertic^il  dii»triluition  of  the 
loess,  and  now  some  of  itA  structural  conditions  may  l>e  noticed. 

Two  peculiarities  strike  tlie  eye  of  the  observer  at  once  on  ex- 
amining the  material  ii)  question  :  in  the  first  plaiM^  the  entire 
absence  of  anv  indications  of  stratification  ;  and,  second,  the  tend- 
ency  wliicli  it  everywhere  exhibits  to  cleave  or  crack  in  vertical 
planes.  These  peculiarities,  however,  would  not  make  such  a 
strong  impression  on  the  mind  of  the  geologist  if  it  were  not  for 
the  enormous  thickness  of  the  deposit,  which  is  usually  several 
hundred  and  in  places  reaches  fifteen  hundred  or  even  two  thou- 
8;ind  ftH^t.  To  see  such  a  m<iss  of  material,  not  of  igneous  origin, 
destitute  of  iiny  indication  of  strati ficiit ion,  is  scmiething  entirely 
out  of  the  ordinary  experience  of  the  gi'ological  observer.  It 
would  seem  im{>ossible  that  such  a  de]M)sit  could  have  been  laid 
down  except  from  water ,  and,  if  so.  where  are  the  lines  of  depo- 
sition, which  never  fail  to  nuike  themselves  visible  in  aqueous 
8e<liments?  The  problem,  i\s  will  be  seen,  begins  to  present  it* 
self  as  a  puzzle.  But  it  may  be  sisked.  Is  not  this  a  deposit  from 
water,  in  which,  owing  to  some  peculiar  conditions,  the  lines  of 
stratification  have  become  obliterated?  The  answer  to  this  is 
readily  given  in  the  negsitive,  when  on  investigation  it  is  found 
that  this  deposit,  hundreds  of  feet  in  thickness,  contiiins  iml)edded 
within  its  mass  no  fossil  remains  of  marine  or  fresh-water  origin, 
but  only  land  shells  —  mostly  those  of  snails  —  and  oc*casional 
bones  of  land  animals.  It  is  evident,  then,  that  this  so-called  loess 
is  not  similar  in  origin  to  that  of  the  Rhine  Valley,  sis  indeed 
might  easily  have  been  inferred  from  its  (position  at  all  elevations 
over  plain  and  mountain  side ;  but  that  it  is  a  subaerial  deposit. 

Apart  from  theoretical  considerations  of  origin,  which  make  this 
loess  formation  so  interesting,  there  are  other  circumstance^  re- 
sulting from  its  mo<le  of  occurrence,  which  l>ear  on  the  daily  life 
of  the  |)eople  inhabiting  these  loess-covered  districts,  and  so  con- 
nect themselves  with  their  agriculture,  their  roads,  and  their 
means  of  military  defense  as  to  be  abundantly  striking,  even  to 
the  observer  who  cares  nothing  for  geological  problems,  and  to 
whom  the  absence  of  lines  of  stratification  would  not  appear  as  a 
noticeable  fact.  The  peculiar  type  of  s<'enery  which  these  gn»at 
areas,  covered  by  such  a  thickness  of  soft,  easily  en><le<l  material, 
present  could  not  fail  to  impress  itself  on  the  mind  of  the  most 
careless  observer.  And  we  find  that  the  main  features  of  the 
landscape  in  the  loess  districts  are  closely  connected  in  their  ori- 
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gin  with  the  tendency  which  this  material  possesses  —  iis  already 
noticed  —  to  divide  into  masses  separated  by  vertical  planes ;  a 
peculiarity  which  is  not  properly  cleavage,  neither  is  it  exactly 
what  geologists  call  jointing,  but  something  near  akin  to  it.     As 
a  result   of   this   tendency,  we  find  thaj;   the  rivers  which  run 
through  the  loess-covered  districts  are  bordered  by  absolutely 
vertical  walls  of  this  material,  sometimes  hundreds  of  feet  in 
height.     Given  the  elements  of  great  thickness  of  the  deposits, 
extreme  facility  of  erosion  due  to  the  softness  of  the  mass,  and 
the  tendency  to  vertical  cleavage,  and  it  can  easily  be  imagined 
that  the  resulting  forms  left  from  the  action  of  erosive  agencies 
must  be  extremely  complex  and  peculiar.     Indeed,  as  described 
by  Richthofen,  the  loess-covered  region  is  certainly  one  of  the 
most  curious  portions  of  the  earth's  surface.     It  somewhat  resem- 
bles the  Colorado  plateau,  in  being  deeply  and  intricately  fur- 
rowed by  drainage  channels  of  great  depth,  and  proportionately 
very  narrow.     In  the  Colorado  region,  however,  the  walls  of  the 
cafions,  as  these  gorges  are  there  called,  are  never  vertical,  though 
usually  quite  steep,  and  the  material  on  which  the  water  exer- 
cises its  erosive  power  has  a  greater  variety  of  texture  and  color 
than  that  offered  by  the  loess,  which  is  remarkably  homogeneous 
from  top  to  bottom.     The  difficulty  of  traversing  such  a  region, 
or  even  of  engineering  roads  through  it,  can  readily  be  imagined. 
It  is  not  so  much  of  a  task  to  keep  on  one  main  divide  between 
two  systems  of  gorges ;  but  to  go  across  the  country  in  any  fixed 
direction  is  almost  an  impossibility.     Tunnels  and  spiral  stair- 
ways in  the  mass  of  the  loess  must  often  be  resorted  to.     In 
short,  the  configuration  of  the  surface  is,  as  Richthofen  remarks, 
most  fantastic  and  curious.     "  Wide  chasms  ai'e  suiTOuuded  by 
castles,  towers,  peaks,  and  needles,  all  made  up  of  yellow  earth, 
between  which  gorges  and  chasms  radiate  labyrinthically  upwards 
into  the  walls  of  solid  ground  around.     High  up  on  a  rock  of 
earth,  steeper  than  any  rock  of  stone,  stands  the  temple  of  the 
village,  or  a  small  fortress  which  aflEords  the  villagers  a  safe  re- 
treat in  times  of  danger.     The  only  access  to  such  a  place  is  by 
a  spiral  stairway  dug  out  within  the  mass  of  the  bluff  itself.     In 
this  yellow  defile  there  are  innumerable  nooks  and  recesses,  often 
enlivened  by  thousands  of  people,  who  dwell  in  caves  dug  out  in 
the  loess.^  " 

Millions  of  human  beings  live  in  habitations  excavated  in  this 

1  Kichthofeii,  Letter  on  the  Provinces  of  Chili,  Shansi,  Shensi,  and  Sz'-chwan. 
Shanghai,  1872. 
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material.  Tlioso  dwellings  vary  in  eliaractor  from  more  holes  in 
the  ground  to  commcxlious  mansions.  The  largest  houses  for  the 
entertainment  of  travelers  are  sometimes  excavated  to  a  distance 
of  two  hundred  feet  into  the  gnmnd,  with  corresponding  breadth 
anil  height,  so  that  numerous  guests,  with  their  vehicles  and  an- 
imals, can  Iv  housed  with  comfort,  small  side  apartments  InMng 
cut  out  adjacent  to  the  hirg(^  one  for  sleeping  quarters.  Tlie 
walls  of  these  extraordinary  dwellings  are  lined  with  cement 
maile  from  the  Ciilcareous  ufnlules  which  the  loess  often  contains ; 
this  arrangement  tends  to  cleanliness  and  durability,  and  dwell- 
ings thus  protected  sometimes  last  for  hundreds  of  years,  being 
warm  in  winter  and  cool  in  summer.  It  must  be  a  most  curious 
expt^rience  to  travel  over  the  surface  of  a  highly  cultivated  loess 
district,  and  to  see  no  signs  of  any  inhabibmts,  until  one  comes 
to  some  point  where  the  vertical  wall  of  yellow  earth  is  exposed 
to  view,  in  and  out  of  the  holes  in  which  the  jMJople  are  seen 
swarming  like  bees  around  a  bee-hive.  To  the  traveler  looking 
tlown  from  an  adjacent  elevation  on  to  one  of  the  1(k»ss  basins, 
the  surface  seems  uniform  in  charat^ter  with  a  gently  descending 
slope,  easily  accessible  and  green  with  vegetation  ;  fn)m  the  lK)t- 
tom  of  one  of  the  gorges,  on  the  other  hand,  only  the  bare,  verti- 
cal loess  walls  are  visible,  while  the  whole  mass  is  found  to  be 
intersected  with  a  hibyrinth  of  deep  and,  from  the  general  level, 
inaccessible  gorges. 

Such  are  some  of  the  more  striking  peculiarities  of  the  loess 
formation.  But,  besides  its  tendency  to  vertical  cleavage,  it  ex- 
hibits a  more  or  less  complete  arrangement  in  thick  layers,  and 
this  has  been  taken  bv  some  obs<»rvers  for  a  real  stratification, 
which,  however,  as  Richthofen  consiih^rs  that  he  has  clearly  es- 
hiblished,  it  is  not.  This  pseudo-st ratification  de|>end8  for  its  ex- 
istence on  horizontal  lines  of  calcareous  concretions,  like  what  we 
call  clav-stones,  the  Loessmannchen  of  the  dwellers  on  the  Rhine, 
and  which  the  Chinese  call  by  a  name  which  means  *'  stone  gin- 
ger," from  the  resemblance  of  these  concreti<mary  forms  to  the 
roots  of  the  ginger  plant.  That  these  loessmiinuchen  have 
been  formed  in  the  loi\ss  by  infiltration  along  the  lines  of  cleav- 
age and  resultant  chemical  action  on  calcareous  matter  oi-curring 
in  large  quantity  alotig  certain  planes,  and  that  they  an»  n«»t  the 
pnxluct  of  anything  like  de|>ositi(m  from  water,  is  clearly  shown 
by  their  vertical  positicm  in  the  material  in  which  they  are  found ; 
had  they  been  swept  into  their  ]>laces  by  a  current  of  water,  they 
must  have  been  laid  upon  their  flat  surfaces.     These  imperfectly 
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formed  concretionary  layers  exercise  an  important  influence  in 
determining  a  terrace-like  form  of  the  sides  of  the  gorges  worn 
down  in  the  loess,  which  often  rise  in  a  succession  of  steps,  hav- 
ing this  peculiarity  :  that  there  is  little  or  no  talus  or  sloping  pile 
of  debris  along  the  line  where  the  vertical  and  horizontal  surfaces 
meet.  The  natural  tendency  to  this  condition  of  things  is  as- 
sisted in  its  development  by  the  labors  of  those  who  cultivate  tlie 
soil,  and  for  whose  advantage  it  is  to  gain  as  much  flat  surface  as 
possible. 

The  first  person  to  notice  and  describe  these  remarkable  de- 
posits was  Professor  Pumpelly,  who,  in  1864,  journeyed  over  a 
portion  of  the  loess-covered  districts  lying  along  the  southern 
border  of  Mongolia.  His  observation,  however,  did  not,  by  any 
means,  extend  over  so  wide  an  area  as  those  of  Richthofen,  and 
his  theory  of  the  origin  of  the  loess  appears  to  be  insufficiently 
supported  by  the  facts  which  a  much  larger  and  more  exhaustive 
investigation  of  the  country  brought  to  light ;  still,  it  must  be  ad- 
mitted that  there  are  difticulties  which  no  theory  seems  able  fully 
to  overcome.  Professor  Pumpelly  considered  the  loess,  which  he 
describes  under  the  name  of  "  terrace  deposit,"  as  a  lacustrine 
formation,  each  of  the  basins  in  which  this  material  occurs  hav- 
ing been  once  the  bed  of  a  lake,  a  series  of  large  bodies  of  fresli 
water  being  assumed  as  formerly  extending  along  the  course  of 
the  Hvvang-Ho,  which  did  not  then  occupy  its  present  position, 
but  ran  in  a  pretty  direct  line,  connecting  the  different  basins, 
from  Ning-hia-fu  to  Peking.  This  theory,  therefore,  demands 
that  there  should  have  been  a  considerable  diminution  in  the 
quantity  of  water  formerly  covering  the  region  in  question.  It 
seems  the  most  plausible  one  at  first  sight,  however,  and  other 
observers  —  as  for  instance  Kingsmill  —  have  not  hesitated  to 
adopt  and  defend  it. 

The  difticulties  which  this  theory  presents  seem,  as  developed 
by  Richthofen,  almost,  if  not  quite,  insurmountable.  The  main 
arguments  urged  against  Pumpelly's  theory  will  be  readily  in- 
ferred from  what  has  been  stated  in  the  preceding  paragraphs. 
The  absence  of  indications  of  stratification,  and  the  constant  pres- 
ence in  the  material  of  land  instead  of  fresh- water  shells,  and 
of  bones  of  land  animals,  are  facts  which  it  seems  impossible  to 
set  aside,  since  they  result  from  prolonged  observations  made  by 
a  most  skillful  geologist.  Besides,  the  loess  indicates  by  its 
structure  the  growth  on  its  surface  during  deposition  of  an  abun- 
dant vegetation.     The  plants  themselves  —  grasses,  chiefly  —  are 
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no  longer  there ;  but  the  constant  occurrence  of  innumerable  del- 
icate, elongated  cavities,  occupying  a  nearly  vertical  [)08ition, 
ramifying  and  inosculating  at  very  acute  angles,  just  as  do  the 
rootlets  of  [)lants,  shows  their  former  presence.  It  is  to  this 
peculiarity  that  the  tendency  to  vertical  cleaviige,  which  is  so 
conspicuously  manifested  in  the  loess,  is  largely  due. 

There  is  a  greater  difficulty  still,  if  possible,  iu  the  way  of  the 
adoption  of  the  lacustrine  origin  of  these  de{>osits.  As  Kicht- 
hofen  declares  with  the  utmost  confidence,  based  on  a  thorough 
examination  of  the  region,  the  loess  everywhere  exhibits  itself  iis 
a  deposit  which  was  not  laid  down  until  after  the  surface  of  the 
country  where  it  occurs  had  assumed  its  present  configuration. 
The  orixgraphic  conditions  are  not  such  as,  by  any  possibility, 
could  allow  of  the  formation  of  a  connected  series  of  lake-like 
expansions  of  the  Hwang- Ho,  as  is  demanded  by  Professor  Pum- 
pellv*8  theorv. 

Richthofen,  therefore,  unhesiUitingly  declares  himself  in  favor 
of  a  subaerial  origin  of  the  loess ;  and  he  endravora  to  account  for 
the  accumulation  of  this  enormous  m;issof  material  in  the  follow- 
ing manner.  In  the  first  place,  and  as  a  necessity  of  the  pro- 
posed theory,  the  district  of  the  loess  was  once  destitute  of  out- 
ward dniiniige,  consisting,  in  fact,  of  a  number  of  closed  bsisins, 
such  as  are  still  found  oircurring  in  the  adjacent  region  to  the 
west  in  Centnd  Asia.  These  cl(»sed  b:isins  wen*  pniiries,  and 
the  loess  is  ^^  the  collective  residue  of  uncountable  genenitions  of 
herbaceous  plants.'*  It  is  the  inorganic  residuum  which  has  ac- 
cumulated during  an  immense  lapse  of  time  as  the  result  of  the 
decay  of  a  vigorous  prairie  growth,  ever  renewing  itself  on  the 
surface  of  the  slowly  accumulating*  dt'posit.  But  how  is  the  in- 
crease of  the  deposit  provided  for  by  the  theory  ?  L'nless  there 
be  some  source  supplying  material  from  without,  there  can  evi- 
dently be  no  gain  in  thickness,  however  many  generations  of 
pliints  succeed  each  other.  The  necessary  addition  of  mineral 
matter  Richthofen  considers  to  have  been  brought  into  these  ba- 
sins by  two  agencies,  the  rain  and  the  wind,  and  the  latter  es- 
pecially plays  an  important  part  in  this  tlioory.  Kach  basin  be- 
ing surrounded  by  a  rim  of  rooks,  constantly  und«*rgoing  decom- 
position, the  particles  thus  set  free  were  eitlier  swept  down  the 
mounUiin  sides  towards  the  central  area  bv  rain,  or  blown  thither 
by  air  currents,  and  once  entangled  among  the  vegetation  eouKl 
not  Vke  carried  farther. 

The  facts  being  iissumed  to  be  as   Richthofen  states  them,  it 
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would  appear  that  no  other  theory  than  this  can  be  adopted  for 
their  explanation.  A  marine  origin  is  rendered  impossible  by 
the  absence  of  marine  fossils,  the  constant  presence  of  land  shells 
and  bones  of  land  animals,  as  also  by  the  absence  of  stratification 
and  the  very  great  differences  of  level  at  which  the  formation 
rests.  The  same  arguments  apply  to  the  theory  of  a  lacustrine 
origin,  except  that  the  one  last  mentioned  would  not  present  in- 
superable difficulties,  or  at  least  not  any  greater  ones  than  those 
which  the  adoption  of  Richthofen's  views  implies.  Either  theory 
seems  to  need  for  its  support  changes  of  climate  and  a  certain 
amount  of  alteration  in  the  configuration  of  the  surface.  If  the 
loess  were  deposited  in  closed  basins,  these  are  now  opened  to  the 
sea  and  drained  by  the  Hwang-Ho.  The  areas  once  separated 
from  each  other  are  at  present  connected ;  the  deposits  they  in- 
closed are  now  being  swept  away  to  the  sea.  It  is  impossible  to 
account  for  this  changed  condition  of  things  without  admitting 
a  considerable  increase  in  the  amount  of  precipitation  over  the 
region  in  question,  and  it  is- not  easy  to  see  how  a  complete 
drainage  system  could  have  been  established  without  the  forma- 
tion of  a  certain  number  of  lakes,  nor  why  these  should  all  have 
disappeared  so  completely.  According  to  the  lacustrine  theorj', 
on  the  other  hand,  the  precipitation  is  now  less  than  it  formerly 
was  ;  the  mighty  lakes  have  shrunk  and  disappeared,  the  Hwang- 
Ho  is  but  the  remnant  of  what  was  once  a  much  larger  stream. 
What  change  of  level  in  the  area  thus  drained  would  be  required 
to  fit  this  tiieory  it  seems  difficult  to  make  out.  Tlie  appearance, 
in  a  future  volume  of  Richthofen's  great  work,  of  the  details  of 
the  cartography  and  geology^  of  the  region  in  question  will,  no 
doubt,  be  of  much  assistance  in,  enabling  one  to  form  a  clearer 
opinion  of  these  matters.  The  interesting  chapter  in  the  volume 
already  published,  entitled  Formation  and  Remodeling  (Bildung 
und  Umbildung)  of  the  Salt  Steppes  of  Central  Asia,  in  which 
subjects  closely  connected  with  the  question  of  the  mode  of  for- 
mation of  the  loess  are  discussed  at  very  considerable  length, 
cannot  at  present  be  entered  upon,  for  want  of  space.  Its  con- 
sideration may  be  taken  up  at  a  future  time,  when  it  will  be 
found  that  it  has  important  bearings  on  certain  points  closely  re- 
lated to  our  own  surface  geology,  and  which  have  not  yet  received 
anything  like  the  attention  which  they  deserve  at  the  hands  of 
our  geological  observers.  It  is  sufficient,  for  the  present,  to  have 
given  the  readers  of  the  NATURALIST  an  idea  of  one  among  the 
many  interesting  topics  treated  in  Richthofen's  work.     It  should 
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be  adtled,  however,  tliat  tlie  oon tents  of  the  onlv  vohime  as  vet 
pnliliahcHl  refer  cliiefly  to  the  historical  development  of  giMigraph- 
ical  dificovery  in  China  and  CentnU  Asia,  fonninjx  hy  far  the 
most  copious  and  thorou^lily  digested  summary  of  faets  ever  as 
yet  presented  relating  to  tliis  interesting  hut  diflfioult  subject. 


THE   COLORS   OF   ANIMALvS   AND   PLANTS.* 

BY    ALKKKD    Rl'SSKL    WALLACE. 

I.      THE  COLORS  OF  ANIMAIi). 

Tht'nri/  of  kSexual  Colore.  —  In  Mr.  Darwin's  celebrated  work, 
The  Di'scent  of  Man  and  Selecti(m  in  Relati(m  to  Sex,  he  has 
treated  of  s<»xual  color  in  combination  with  other  sc»xual  charac- 
ters, and  has  arrived  at  the  conclusion  that  all,  or  almost  all,  the 
colors  of  the  higher  animals  (including  among  these  insects  and 
all  vertebrates)  are  due  to  voluntary  sexual  s«»lection  ;  and  that 
diversity  of  color  in  the  sexes  is  due,  primarily,  to  the  transmis- 
sion of  color- variations  either  to  one  sex  only,  or  to  both  sexes, 
the  difference  depending  on  some  unknown  law,  and  not  being 
due  to  natural  selection. 

I  have  long  held  this  portion  of  Mr.  Darwin's  theorj'  to  ho.  er- 
roneous, and  have  argued  that  the  primary  cause  of  sexual  diver- 
sity of  color  was  the  nec»d  of  protection,  repressing  in  the  female 
those  bright  colors  which  are  nominally  produced  in  Ix^th  w»xe8 
by  g«?neral  laws ;  and  I  have  attempted  U^  explain  many  of  the 
more  difficult  csises  on  this  principle  (A  Theory  of  Birds'  Nests, 
in  Contributions,  etc.,  page  231).  As  1  have  since  given  much 
thought  to  this  subject,  and  have  arrivtHl  at  some  views  which 
appear  to  me  to  l>e  of  consiih^rable  imp(»rtance,  it  will  W  well  to 
sketch  briefly  the  theory  I  now  hold,  and  afterward  show  its  ap- 
plication to  some  of  the  detailed  cas<»s  adduce<l  in  Mr  Darwin's 
work. 

The  very  frequent  suj)eriority  of  the  male  bird  or  insect  in 
brightness  or  intensity  of  color,  even  when  the  general  tints  and 
colonition  are  the  same,  now  seems  to  me  to  Ik*  ilue  to  the  greater 
vigor  and  activity  and  the  higher  vitality  of  the  male.  The  col- 
ors of  an  animal  usually  fade  during  diseiise  or  weakness,  while 
robust  health  and  vigor  add  to  their  intensity.  This  intensity  of 
coloration  is  most  manifest  in  the  male  during  the  breeiiing-s^^a* 
son,  when  the  vitiility  is  at  a  maximum.  It  is  also  very  manifest 
1  From  MaciniIIan'«  Magazine.    Concluded  from  page  662. 
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in  those  cases  in  which  the  male  is  smaller  than  the  female,  as  in 
the  hawks  and  in  most  butterflies  and  moths.  The  same  phe- 
nomena occur,  though  in  a  less  marked  degree,  among  mamma- 
lia. Whenever  there  is  a  difference  of  color  between  the  sexes 
the  male  is  the  darker  or  more  strongly  marked,  and  difference 
of  intensity  is  most  visible  during  the  breeding  season  (Descent 
of  Man,  page  533).  Numerous  cases  among  domestic  animals 
also  prove  that  there  is  an  inherent  tendency  in  the  male  to  spe- 
cial developments  of  dermal  appendages  and  color,  quite  inde- 
pendently of  sexual  or  any  other  form  of  selection.  Thus,  "  the 
hump  on  the  male  zebu  cattle  of  India,  the  tail  of  fat-tailed  rams, 
the  arched  outline  of  the  forehead  in  the  males  of  several  breeds 
of  sheep,  and  the  mane,  the  long  hairs  on  the  hind-legs,  and  the 
dewlap  of  the  male  of  the  Berbura  goat,"  are  all  adduced  by  Mr. 
Darwin  as  instances  of  characters  peculiar  to  the  male,  yet  not 
derived  from  any  parent  ancestral  form.  Among  domestic  pig- 
eons the  character  of  the  different  breeds  is  often  most  strongly 
manifested  in  the  male  birds  ;  the  wattle  of  the  carriers  and  the 
eye-wattles  of  the  barbs  are  largest  in  the  males,  and  male  pout- 
ers distend  their  crops  to  a  much  greater  extent  than  do  the  fe- 
males, and  the  cock  fantails  often  have  a  greater  number  of  tail- 
feathers  than  the  females.  There  are  also  some  varieties  of  pig- 
eons of  which  the  males  are  striped  or  spotted  with  black,  while 
the  females  are  never  so  spotted  (Animals  and  Plants  under  Do- 
mestication, i.,  161)  ;  yet  in  the  parent  stock  of  these  pigeons 
there  are  no  differences  between  the  sexes  either  of  plumage  or 
color,  and  artificial  selection  has  not  been  applied  to  produce 
them. 

The  greater  intensity  of  coloration  in  the  male  —  which  may 
be  termed  the  normal  sexual  difference  —  would  be  further  de- 
veloped by  the  combats  of  the  males  for  the  possession  of  the  fe- 
males. The  most  vigorous  and  energetic  usually  being  able  to 
rear  most  offspring,  intensity  of  color,  if  dependent  on  or  cor- 
related with  vigor,  would. tend  to  increase.  But  as  differences  of 
color  depend  upon  minute  chemical  or  structural  differences  in 
the  organism,  increasing  vigor  acting  unequally  on  different  por- 
tions of  the  integument,  and  often  producing  at  the  same  time 
abnormal  developments  of  hair,  horns,  scales,  feathers,  etc., 
would  almost  necessarily  lead  also  to  variable  distribution  of 
color,  and  thus  to  the  production  of  new  tints  and  markings. 
Those  acquired  colors  would,  as  Mr.  Darwin  has  shown,  be  trans- 
mitted to  both  sexes  or  to  one  only,  according  as  they  first  ap- 
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pesired  at  an  early  age,  or  in  aclults  of  one  sex,  and  thus  we  may 
aoctmnt  for  some  of  the  most  marked  diffen^nces  in  this  resi)ect. 
With  the  exception  of  butterflies,  the  sexes  are  almost  alike  in 
the  great  majority  of  insects.  The  same  is  the  case  in  mammals 
and  re[)tiles,  while  the  chief  departure  from  the  rule  occurs  in 
birds,  though  even  here  in  very  many  eases  the  law  of  sexual 
likeness  prevails.  But  in  all  cnisi's  where  tiie  inereiising  develop- 
ment of  color  became  disadvantageous  to  the  female,  it  would  be 
checked  by  natunil  selection,  and  thus  produce  those  numerous 
instances  of  protective  coloring  in  the  female  only  which  occur  in 
these  two  grou{)s  of  animals. 

There  is  also,  I  believe-,  a  very  im|>ortant  puq>ose  and  use  of 
the  varied  colors  of  the  higher  animals,  in  the  fiicility  it  affonls 
for  recognition  by  the  sexes  or  by  the  young  of  the  same  species ; 
and  it  is  this  use  which  probably  fixes  and  determines  the  color- 
ation in  many  cases.  When  differences  of  size  and  f(»rm  are  very 
slight*  color  affords  the  only  means  of  recognition  at  a  distiince 
or  while  in  motion,  and  such  a  distinctive  chanicter  must  there- 
fore  be  of  especial  value  to  flying  ins«»ots  which  are  continually  in 
motion,  and  encounter  each  other,  its  it  were,  by  accident.  This 
Tifnv  «>ffers  us  an  explanation  of  the  curious  fact  that  among  but- 
terflies the  females  of  closely-allieil  spiH'ies  in  the  ssime  locality 
sonietiracfl  differ  considenibl v,  while  the  males  are  much  alike; 
for  as  the  males  are  the  swiftest  and  the  highest  fliers  and  seek 
the  females,  it  would  evidently  be  advantageous  for  them  to  l>o 
able  to  recognize  their  true  partners  at  some  distance  off.  This 
peculiarity  occurs  with  many  s|>ecies  of  Papilio^  Diadfma^  Adf)* 
/iW,  and  Coliaif.  In  binls  suirh  marked  differences  of  color  are 
not  required,  owing  to  their  higher  organization  and  more  |H»rfect 
senses,  which  render  recognition  easy  by  means  of  a  combination 
of  very  slight  differential  characters.  This  j>rinciple  may,  |>er- 
haps,  however,  account  for  some  anomalies  of  colonition  among 
the  higher  animals.  Thus,  Mr.  Darwin,  while  admitting  that 
the  hare  and  the  rabbit  are  coIohmI  protectively,  remarks  that  the 
latter,  while  running  to  its  burrow,  is  made  conspicuous  to  the 
sportsman,  and  no  doubt  to  all  beasts  of  prey,  by  its  upturniil, 
white  tiiil.  But  this  very  conspicuousness  while  miming  away 
may  be  useful  as  a  signal  and  guidtt  to  the  young,  who  are  thus 
enabled  to  escaj)e  danger  V)y  following  the  older  rabbits,  ilirectly 
and  without  hesibition,  to  tin*  siifetv  of  the  burrow  :  and  this  may 
be  the  more  important  from  the  semi-nrn'turnal  habits  of  the  ani- 
mal.    If  this  explanation  is  correct,  and  it  C(*rtainly  seems  prob- 
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able,  it  may  serve  as  a  warning  of  how  impossible  it  is,  without 
exact  knowledge  of  the  habits  of  an  animal  and  a  full  considera- 
tion of  all  the  circumstances,  to  decide  that  any  particular  color- 
ation cannot  be  protective  or  in  any  way  useful.  Mr.  Darwin 
himself  is  not  free  from  such  assumptions.  Thus,  he  says : 
"  The  zebra  is  conspicuously  striped,  and  stripes  cannot  afford 
any  protection  on  the  open  plains  of  South  Africa."  But  the 
zebra  is  a  very  swift  animal,  and,  when  in  herds,  by  no  means 
void  of  means  of  defense.  The  stripes,  therefore,  may  be  of  use 
by  enabling  stragglers  to  distinguish  their  fellows  at  a  distance, 
and  they  mat/  be  even  protective  when  the  animal  is  at  rest 
among  herbage  —  the  only  time  when  it  would  need  protective 
coloring.  Until  the  habits  of  the  zebra  have  been  observed  with 
special  reference  to  this  point,  it  is  surely  somewhat  hasty  to  de- 
clare that  the  stripes  "  qannot  aflFord  any  protection." 

The  wonderful  display  and  endless  variety  of  color  in  which 
butterflies  and  birds  so  far  exceed  aH  other  animals  seem  prima- 
rily due  to  the  excessive  development  and  endless  variations  of 
the  integumentary  structures.  No  insects  have  such  widely-ex- 
panded wings  in  proportion  to  their  bodies  as  butterflies  and 
moths  ;  in  none  do  the  wings  vary  so  much  in  size  and  form,  and 
in  none  are  they  clothed  with  such  a  beautiful  and  highly-organ- 
ized coating  of  scales.  According  to  the  general  principles  of  the 
production  of  color  already  explained,  these  long-continued  ex- 
pansions of  membranes  and  developments  of  surface-structures 
must  have  led  to  numerous  color-changes,  which  have  been  some- 
times checked,  sometimes  fixed  and  utilized,  sometimes  intensi- 
fied, by  natural  selection,  according  to  the  needs  of  the  animal. 
In  birds,  too,  we  have  the  wonderful  clothing  of  plumage  —  the 
most  highly-organized,  the  most  varied,  and  the  most  expanded 
of  all  dermal  appendages.  The  endless  processes  of  growth  and 
change  during  the  development  of  feathers,  and  the  enormous  ex- 
tent of  this  delicately-organized  surface,  must  have  been  highly 
favorable  to  the  production  of  varied  color-effects,  which,  when 
not  injurious,  have  been  merely  fixed  for  purposes  of  specific 
identification,  but  have  often  been  modified  or  suppressed  when- 
ever different  tints  were  needed  for  purposes  of  protection. 

To  voluntary  sexual  selection,  that  is,  the  actual  choice  by  the 
females  of  the  more  brilliantly-colored  males,  I  believe  very  little 
if  any  effect  is  directly  due.  It  is  undoubtedly  proved  that  in 
birds  the  females  do  sometimes  exert  a  choice ;  but  the  evidence 
of  this  fact  collected  by  Mr.  Darwin  (Descent  of  Man,  chapter 
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xiv.")  does  not  prove  that  color  iloterinines  that  clioice,  while 
much  of  the  strongt^st  evidence  is  directly  opposed  to  tliis  view. 
All  the  facts  uppi'uir  to  be  consistent  with  the  choice  d(*|H^nding 
oil  a  variety  of  male  chanicteristics,  with  some  of  which  color  is 
often  correhited.  Thus  it  is  tlie  opinion  of  some  of  the  best  ob- 
servers tliat  vigor  and  liveliness  are  most  attnictive,  and  these 
are,  no  doubt,  usually  associated  with  intensity  of  color.  Again, 
the  display  of  tlie  various  ornamentiil  ap|>endages  of  tlie  male 
during  courtsliip  may  be  attractive ;  but  these  ap()endages,  with 
their  bright  c<^lors  or  shaded  patterns,  are  due  probably  to  gen- 
eral laws  of  growth  and  to  that  superabundant  viUility  which  we 
have  seen  to  be  a  Ciiuse  of  color.  But  there  an^  many  considera- 
tions which  seem  to  show  that  tlie  {Kissession  of  tliese  ornamenUU 
appendages  and  bright  colors  in  the  male  is  not  an  imi>ortant 
chanicter  functionally,  and  that  it  h;is  not  bi^en  produced  by  the 
action  of  voluntsiry  sexual  selection.  Amid  the  copious  mass  (»f 
facts  and  opinions  collected  by  Mr.  Darwin  as  to  the  display  of 
color  and  ornaments  bv  tht*  male  birds,  there  is  a  total  absence  of 
any  evidence  that  the  females  admins  or  even  notice  this  display. 
The  hen,  the  turkey,  and  the  i>ea-fowl,  go  on  feeding  while  the 
male  is  displaying  his  finery,  and  there  is  reason  to  believe  that 
it  is  his  persistency  and  energy  rather  than  his  beauty  which  wins 
the  day.  Again,  eviilence  colUicted  by  Mr.  Parwin  himself 
proves  that  each  bird  finds  a  mate  under  any  circumstances.  He 
gives  a  number  of  ciiSi^s  of  one  of  a  pair  of  birds  lK*ing  shot,  and 
the  survivor  being  always  found  paired  2ig;iin  almost  imme- 
diately. This  is  sufticiently  explained  on  the  assumption  that 
the  destruction  of  birds  bv  various  causes  is  continual Iv  leaving 
widows  and  widowers  in'  nearly  equal  proportions,  and  thus 
each  one  finds  a  fresh  mate  ;  and  it  leads  to  the  conclusion  that 
permanently-unpaired  birds  are  very  scarce ;  so  that,  speaking 
broadly,  every  binl  finds  a  mate  and  breeds.  Hut  this  would 
almost  or  quite  neutnilize  any  effect  of  sexual  selection  of  color  or 
ornament,  since  the  less  highly-colored  birds  would  be  at  no  dis- 
advantage as  regards  leaving  healthy  ofTspring.  If,  however, 
height«uie<i  color  is  correlated  with  health  and  vigor,  and  these 
healthy  and  vigorous  binls  provide*  best  for  their  young,  and 
lesive  offspring  which,  being  equally  healthy  and  vigorous,  can 
best  provide  for  themmdves,  then  natural  selection  becomes  a 
preserver  and  inteiisifier  of  color.  Another  most  important  «*on- 
sideration  is,  that  male  butterflies  rival  or  even  excel  the  most 
gorgeous  male  birds  in  bright  colors  and  elegant  patterns  ;  and 
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among  these  there  is  literally  not  one  particle  of  evidence  that 
the  female  is  influenced  by  color,  or  even  that  she  has  any  power 
of  choice,  while  there  is  much  direct  evidence  to  the  contrary 
(Descent  of  Man,  page  318).  The  weakness  of  the  evidence 
for  sexual  selection  among  these  insects  is  so  palpable  that  Mr. 
Darwin  is  obliged  to  supplement  it  by  the  singularly  inconclu- 
sive argument  that  ''  unless  the  females  prefer  one  male  to  an- 
other, the  pairing  must  be  left  to  mere  chance,  and  this  does  not 
appear  probable"  (loc,  cit.^  page  317).  But  he  has  just  said, 
*'  The  males  sometimes  fight  together  in  rivalry,  and  many  may 
be  seen  pursuing  or  crowding  round  the  same  female  ; "  while  in 
the  case  of  the  silk-moths,  "  the  females  appear  not  to  evince  the 
least  choice  in  regard  to  their  partners."  Surely,  the  plain  in- 
ference from  all  this  is,  that  males  fight  and  struggle  for  the 
almost  passive  female,  and  that  the  most  vigorous  and  energetic, 
the  strongest-winged  or  the  most  persevering,  wins  her.  How 
can  there  be  chance  in  this  ?  Natural  selection  would  here  act,  as 
in  birds,  in  perpetuating  the  strongest  and  most  vigorous  males, 
and  as  these  w;ouli  usually  be  the  more  highly-colored  of  their 
race,  the  same  results  would  be  produced  as  regards  the  intensifi- 
cation and  variation  of  color  in  the  one  case  as  in  the  other. 

Let  us  now  see  how  these  principles  will  apply  to  some  of  the 
<;ases  adduced  by  Mr.  Darwin  in  support  of  his  theory  of  volun- 
tary sexual  selection. 

In  Descent  of  Man,  second  edition,  pp.  307-316,  we  find  an 
-elaborate  account  of  the  various  modes  of  coloring  of  butterflies 
and  moths,  proving  that  the  colored  parts  are  always  more  or 
less  displaj^ed,  and  that  they  have  some  evident  relation  to  an 
observer.  Mr.  Darwin  then  says  :  "  From  the  several  foregoing 
facts  it  is  impossible  to  admit  that  the  brilliant  colors  of  butter- 
flies, and  of  some  few  moths,  have  commonly  been  acquired  for 
the  sake  of  protection.  We  have  seen  that  their  colors  and 
elegant  patterns  are  arranged  and  exhibited  as  if  for  display. 
Hence,  I  am  led  to  believe  that  the  females  prefer  or  are  most 
excited  by  the  more  brilliant  males  ;  for  on  any  other  supposition 
the  males  would,  as  far  as  we  can  see,  be  ornamented  to  no  pur- 
pose "  (/<?(?.  cit,,  p.  316).  I  am  not  aware  that  any  one  has  ever 
maintained  that  the  brilliant  colors  of  butterflies  have  "com- 
monly been  acquired  for  the  sake  of  protection,"  yet  Mr.  Darwin 
has  himself  referred  to  cases  in  ^hich  the  brilliant  color  is  so 
placed  as  to  serve  for  protection ;  as,  for  example,  the  eye-spots 
on  the     hind- wings   of  moths,  which  are   pierced  by  birds,  and 
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8o  s;ive  the  vital  pirtH  of  tlie  insect,  while  tlie  l>riglit  patch 
on  the  orange-tip  butterflies,  which  Mr.  Darwin  denirg  are  pro- 
tective, may  serve  the  sanie  piirpow».  It  is,  in  fact,  somewhat 
remarkable  how  very  generally  tlie  black  spots,  oi^elli,  or  bright 
patches  of  color,  are  on  the  tips,  margins,  or  disks  of  the  wings ; 
and,  :is  the  insects  are  necessarily  visible  while  flying,  and  tlifs  is 
the  time  when  they  are  m<wt  subject  to  attiicks  by  insectivorous 
binls,  the  position  of  the  more  conspicuous  parts  at  some  distance 
from  the  bixly  may  be  a  real  protection  to  them.  Ag:iin,  Mr. 
Darwin  admits  that  the  white  color  of  the  male  ghost-moth  may 
render  it  more  easily  seen  by  the  female  while  flying  about  in 
the  dusk,  and  if  to  this  we  add  that  it  will  l>e  also  more  readily 
distinguished  from  allied  species,  we  have  a  reason  for  diverse 
ornamentation  in  these  ins^^cts  quite  sutlicient  to  account  for 
most  of  the  facts,  without  In^lieving  in  the  selection  of  brilliant 
males  by  the  females,  for  which  there  is  not  a  particle  of  evi- 
dence. The  facts  given  to  show  that  butterflies  anti  other  ins<vts 
csui  distinguish  colors,  and  are  attracted  by  eolors  similar  to  their 
own,  are  quite  consistent  with  the  view  that  color,  which  c<m- 
tinually  tends  to  appear,  is  utilized  f(»r  purposes  of  identification 
and  distinction,  when  not  nnpiired  to  Ik.'  mo<lified  or  suppressed 
for  purposes  of  protection.  The  cases  of  the  females  of  some 
species  of  Thecla^  CalUdrya»^  CoIifHf^  and  Jlipparr/tin^  which 
have  more  conspicuous  markings  than  the  male,  may  be  due*  to 
sevenil  causes  :  to  obtain  greater  distinction  from  other  sjvcies, 
for  proU'ction  from  binis,  liS  in  the  case  of  the  yelh>w-un<ler-wing 
moths,  while  sometimes — as  in  Hipparchia — the  lower  intensity 
of  coloring  in  the  female  may  h»ad  to  more  contrasted  markings. 
Mr.  Darwin  thinks  that  here  the  males  have  selected  the  more 
beautiful  females,  although  one  chief  fact  in  sup|M)rt  of  his  theory 
of  voluntary  sexual  selection  is,  that  throughout  the  whole  animal 
kingdom  the  males  are  usually  so  ardent  that  they  will  accept 
mnv  female,  while  the  females  are  cov,  and  choose  the  hands<mi- 
est  males,  whence  it  is  believed  the  genenil  brilliancy  of  males  as 
compared  with  females  has  arisen. 

Perhaps  the  most  curious  c:ises  of  sexual  difference  of  color  an^ 
those  in  which  the  female  is  very  mueh  more  gJiyly  colored  than 
the  male.  This  occurs  most  strikingly  in  some  species  of  Pu'ri$ 
in  South  America,  and  of  Diadrma   in  the   Malav  islanils,  and 

9 

in  both  cases  the  females  rescMuble  the  uneatable  Danaida*  and 
Heliconidse,  and  thus  gain  a  protection.  In  the  casi'  of  PierU 
pjfrrha^  P*  malenka^  and  P,  htrena^  the  males  are  plain  white 
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and  black,  while  the  females  are  orange,  yellow,  and  black,  and 
so  banded  and  spotted  as  exactly  to  resemble  species  of  Heli- 
conida3.  Mr.  Darwin  admits  that  these  females  have  acquired 
these  colors  as  a  protection  ;  but  as  there  is  no  apparent  cause 
for  the  strict  limitation  of  the  color  to  the  female,  he  believes 
that  it  has  been  kept  down  in  the  male  by  its  being  unattractive 
to  her.  This  appears  to  me  to  be  a  supposition  opposed  to  the 
whole  theory  of  sexual  selection  itself.  For  this  theory  is,  that 
minute  variations  of  color  in  the  male  are  attractive  to  tlie  fe- 
male, have  always  been  selected,  and  that  thus  the  brilliant 
male  colors  have  been  produced.  But  in  this  case  he  thinks  that 
the  female  butterfly  had  a  constant  aversion  to  every  trace  of 
color,  even  when  we  must  suppose  it  was  constantly  recurring 
during  the  successive  variations  which  resulted  in  such  a  marvel- 
ous change  in  herself.  But  if  we  consider  the  fact  that  the  fe- 
males frequent  the  forests  where  the  Heliconidse  abound,  while 
the  males  fly  much  in  the  open,  and  assemble  in  great  numbers 
with  other  white  and  yellow  butterflies  on  tlie  banks  of  rivers, 
may  it  not  be  possible  that  the  appearance  of  orange  stripes  or 
patches  would  be  as  injurious  to  the  male  sis  it  is  useful  to  the 
female,  by  making  him  a  more  easy  mark  for  insectivorous  birds 
among  his  white  companions  ?  This  seems  a  more  probable  sup- 
position than  the  altogether  hypothetical  choice  of  the  female, 
sometimes  exercised  in  favor  of  and  sometimes  against  every  new 
variety  of  color  in  her  partner. 

The  fall  and  interesting  account  given  by  Mr.  Darwin  of  the 
colors  and  habits  of  male  and  female  birds  (Descent  of  Man, 
chapters  xiii.  and  xiv.)  proves  that  in  most,  if  not  in  all,  eases 
the  male  birds  fully  display  their  ornamental  plumage  before  the 
females,  and  in  rivalry  with  each  other;  but  on  the  essential 
point  of  whether  the  female's  choice  is  determined  by  minute 
differences  in  these  ornaments  or  in  their  colors,  there  appears  to 
be  an  entire  absence  of  evidence.  In  the  section  on  Preference 
for  Particular  Males  by  the  Females,  the  facts  quoted  show  in- 
difference to  color,  except  that  some  color  similar  to  their  own 
seems  to  be  preferred.  But  in  the  case  of  the  lien-canary,  who 
chose  a  greenfinch  in  preference  to  either  chaflBnch  or  goldfinch, 
gay  colors  had  evidently  no  preponderating  attraction.  There 
is  some  evidence  adduced  that  female  birds  may,  and  probably 
do,  choose  tludr  mates,  but  none  whatever  that  the  choice  is  de- 
termined by  difference  of  color ;  and  no  less  than  three  eminent 
breeders  informed  Mr.  Darwin  that  they  "did  not  believe  that 
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tlie  fonialos  prt*fer  certain  malo»  on  account  of  the  biniuty  of 
their  phiniage/'  Agjiin,  Mr.  Darwin  hininelf  says,  "Asa  gen- 
eral rule,  a»lor  appears  to  havti  little  influence  on  Uie  p:iiring  of 
pigiNuis/'  The  oft-quoted  ciise  of  Sir  U.  Heron's  ]>eahens,  which 
preferred  an  "old  pied  cock"  to  those  normally  colored,  is  a 
ver}'  unfortunate  one,  because  pied  birds  are  just  those  that  are 
not  favored  in  a  state  of  nature,  or  the  breeds  of  wild  birds  would 
become  as  varied  and  mottled  as  our  domestic  varieties.  If  such 
irregular  fancies  were  not  rare  exceptions,  the  production  of  defi- 
nite colors  and  patterns  by  the  choice  of  the  female  birds,  or  in 
any  other  way,  would  be  impossible. 

We  now  come  to  such  wonderful  developments  of  plumage 
and  color  as  are  exhibited  by  the  {>eacock  and  the  Argus  pheassmt ; 
and  I  may  here  mention  that  it  was  the  latter  bird,  as  fully  dis- 
cussed by  Mr.  Darwin,  which  first  shook  my  belief  in  "sexual,'* 
or  more  properly  "  female,"  selecticm.  The  long  series  of  grada- 
tions by  which  the  beautifully-shaded  ocelli  on  the  secondary 
wing  feathers  of  this  bird  have  been  produced  are  clearly  tracinl 
out,  the  result  being  a  set  of  nuirkings  so  exquisitely  shaded  as 
to  represent  "  balls  lying  loose  within  sockets,"  —  purely  artificial 
objects  of  which  these  bjrds  could  have  no  possible  knowledge. 
That  this  result  should  have  been  attained  through  thousands  and 
tens  of  thoussinds  of  female  birds,  all  ])referring  th(x»e  males  whose 
markings  varied  slightly  in  this  one  direction,  this  uniformity  of 
choice  continuing  tlirough  thousands  and  tens  of  thousands  of 
genenitions,  is  to  me  absolutely  incredible.  And  when,  further, 
we  remember  that  those  which  did  not  so  varv  would  also,  accord- 
ing  to  all  the  evidence,  find  mates  and  leave  offspring,  the  actual 
result  seems  quite  impossible  of  attainment  by  such  means. 

Without  pretending  to  solve  completely  so  diflicult  a  problem, 
I  would  point  out  a  circumstance  which  seems  to  afford  a  clew. 
It  is  that  the  most  highly  colored  and  most  richly  varietl  mark- 
ings occur  on  those  parts  of  the  plumage  which  have  undergone 
the  greatest  modification,  or  have  acquired  the  most  abnormal 
development.  In  the  peacock  the  tail  coverts  are  enormously 
developed,  and  the  "  eyes  "  are  situated  on  the  gn^atly  dilated 
ends.  In  the  birds-of-paradise,  breast,  or  neck,  or  head,  or  tail 
feathers  are  greatly  developed  and  highly  colored.  The  hackles 
of  the  cock  and  the  scaly  breasts  of  humming-birds  are  similar 
developments ;  while  in  the  Argus  pheasiint  the  secondary  quills 
are  so  enormously  lengthened  and  broadened  as  to  have  become 
almost  useless  for  flight.  Now,  it  is  easily  conceivable  that,  dur- 
vou  St.  — ao.  19.  46 
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ing  this  process  of  development,  inequalities  in  the  distribution 
of  color  may  have  arisen  in  different  parts  of  the  same  feather, 
and  that  spots  and  bands  may  thus  have  become  broadened  out 
into  shaded  spots  or  ocelli,  in  the  way  indicated  by  Mr.  Darwin, 
much  as  the  spots  and  rings  on  a  soap-bubble  increase  with  in- 
creasing tenuity.  This  is  the  more  probable,  as  in  domestic 
fowls  varieties  tend  to  become  symmetrical,  quite  independently 
of  sexual  selection.     (  Descent  of  Man,  page  424.) 

If,  now,  we  accept  the  evidence  of  Mr.  Darwin's  most  trust- 
worthy correspondents  that  the  choice  of  the  female,  so  far  as 
she  exerts  any,  falls  upon  the  **  most  vigorous,  defiant,  and  met- 
tlesome male,"  and  if  we  further  believe,  what  is  certainly  the 
case,  that  these  are,  as  a  rule,  the  most  brightly  colored  and 
adorned  with  the  finest  developments  of  plumage,  we  have  a  real 
and  not  a  hypothetical  cause  at  work.  For  these  most  healthy, 
vif^orousy  and  beautiful  males  will  have  the  choice  of  the  finest  and 
most  healthy  females,  will'have  the  most  numerous  and  healthy 
families,  and  will  be  able  best  to  protect  and  rear  those  families. 
Natural  selection,  and  what  may  be  termed  male  selection,  will 
tend  to  give  them  the  advantage  in  the  struggle  for  existence, 
and  thus  the  fullest  plumage  and  the  finest  colors  will  be  trans- 
mitted, and  tend  to  advance  in  each  succeeding  generation. 

There  remains,  however,  what  Mr.  Darwin  evidently  considers 
his  strongest  argument,  the  display  by  the  male  of  each  species 
of  its  peculiar  beauties  of  plumage  and  color.  We  have  here,  no 
doubt,  a  very  remarkable  and  very  interesting  fact ;  but  this, 
too,  may  be  explained  by  general  principles,  quite  independent  of 
any  choice  or  volition  of  the  female  bird.  During  pairing-time 
the  male  bird  is  in  a  state  of  great  excitement,  and  full  of  exu- 
berant energy.  Even  unornamented  birds  flutter  their  wings  or 
spread  them  out,  erect  their  tails  or  crests,  and  thus  give  vent  to 
the  nervous  excitability  with  which  they  are  overcharged.  It  is 
not  improbable  that  crests  and  other  erectile  feathers  may  be 
primarily  of  use  in  frightening  away  enemies,  since  they  are  gen- 
erally erected  when  angry  or  during  combat.  Those  individuals 
who  were  most  pugnacious  and  defiant,  and  who  brought  these 
erectile  plumes  most  frequently  and  most  powerfully  into  action, 
would  tend  to  increase  them  by  use,  and  to  leave  them  further 
developed  in  some  of  their  descendants.  If,  in  the  course  of  this 
development,  color  appeared,  we  have  every  reason  to  believe  it 
would  be  most  vivid  in  these  most  pugnacious  and  energetic  indi- 
viduals ;  and  as  these  would  always  have  the  advantage  in  the 
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rivalry  for  mates  (to  which  advantage  the  excess  of  color  aiul 
plumage  might  sometimes  conduce),  there  seems  nothing  to  pre- 
vent a  progressive  development  of  these  ornaments  in  all  domi- 
nant rareit^  that  is,  wherever  there  was  such  a  Hurplus  of  vitality 
and  such  complete  adaptation  to  conditions  that  the  incon- 
venience or  danger  produced  by  them  was  so  comparatively  snuill 
as  not  to  affect  the  superiority  of  the  race  over  its  nearest  allies. 
If,  then,  those  portions  of  the  plumiige  which  were  originally 
erected  and  displayed  becanie  deveU>ped  and  colon^,  the  actual 
disolay,  under  the  influence  of  jealousy  or  sexual  excitement, 
becomt»8  intelligible.  The  males,  in  their  rivalry  with  each  other, 
would  see  what  plumes  were  most  effective,  and  each  would  (?n- 
deavor  to  excel  his  enemy  as  far  as  voluntary  exertion  could  effect 
it,  just  as  they  endeavor  to  rival  each  other  in  song,  even  some- 
times to  the  point  of  causing  their  own  destruction. 

There  is  also  a  general  argument  against  Mr.  Darwin's  views 
on  this  question,  founded  on  the  nature  and  potency  of  ^*  natural  ** 
as  opfM>sed  to  **  sexuaP'  selection,  which  appears  to  me  to  be 
itself  almost  conclusive  of  the  whole  matter  at  issue.  Natural 
selection,  or  the  survival  of  the  fittest,  acts  per|>etually  and  on  an 
enormous  sciile.  Taking  thV)  otTspring  of  each  pair  of  birds  as, 
on  the  average,  only  six  annually,  one  third  of  these  at  most 
will  be  preserved,  while  the  two  thirds  which  are  least  Htttnl  will 
die.  At  intervals  of  a  few  vears,  whenever  unfavorable  conditions 
occur,  five  sixths,  nine  tenths,  or  even  a  greater  pro|M)rti(m  of  the 
wh«>le  yearly  production  are  weeded  out,  leaving  only  the  most 
perfect  and  best  adapted  to  survive.  Now,  unU*ss  these  survivors 
ai-e  on  the  whole  the  most  ornamental,  this  rigid  st*lei*tive  [>ower 
must  neutralize  and  destroy  any  influence  that  may  l>e  excrtrd  by 
female  selection.  For  the  utmost  that  can  be  claimed  fur  this 
is  that  a  small  fniction  of  the  least  ornamente<l  do  not  obtain 
mates,  while  a  few  of  the  most  ornamented  may  leave  more  than 
the  average  number  of  offspring.  Unless,  therefore,  there  is  the 
strictest  correlation  between  ornament  and  general  perft^ction, 
the  former  csui  have  no  |)ermanent  acivantage;  and  if  there  is 
(as  I  maintain)  such  a  correlation,  then  the  sexual  selection  of  or- 
nament, for  which  there  is  little  or  no  evidt»nce,  becomes  netnl- 
less,  btH^iuse  natural  selection,  which  is  an  admitted  ivni  r^tutfa^ 
will  itself  prcxluce  all  the  results.  In  the  casi'  of  butterflies  the 
argument  becomes  t»vt»n  stronger,  Invausr  the  fertility  is  so  much 
greater,  and  th<*  weeding  out  of  tlu»  unlit  takes  place,  to  a  great 
extent,  in  the  egg  and  larva  state.     Unless  the  eggs  and  larv;e 
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which  escaped  to  produce  the  next  generation  were  those  which 
would  produce  the  more  highly  colored  butterflies,  it  is  diflicolt 
to  perceive  how  the  slight  preponderance  of  color  sometimes 
selected  by  the  females  should  not  be  wholly  neutralized  by  the 
extremely  rigid  selection  for  other  qualities  to  which  the  ofif- 
spring  in  every  stage  are  exposed.  The  only  way  in  which  we 
can  account  for  the  observed  facts  is  by  the  supposition  that 
color  and  ornament  are  strictly  correlated  with  health,  vigor,  and 
general  fitness  to  survive.  We  have  shown  that  there  is  reason 
to  believe  that  this  is  the  case,  and,  if  so,  voluntary  sexual  selec- 
tion becomes  as  unnecessary  as  it  would  certainly  be  ineflFective, 

There  is  one  other  very  curious  case  of  sexual  coloring  among 
birds :  that,  namely,  in  which  the  female  is  decidedly  brighter 
or  more  strongly  marked  than  the  male,  as  in  the  fighting  quails 
(^Turnix)^  painted  snipe  (^Rhynchcea^^  two  species  of  phalarope 
(^PhalaropuB^^^rxA  the  common  cassowary  (^Casuarius galeatuf). 
In  all  these  cases,  it  is  known  that  the  males  take  charge  of  and  in- 
cubate the  eggs,  while  the  females  are  almost  always  larger  and 
more  pugnacious.  In  my  Theory  of  Birds'  Nests  ^  I  imputed  this 
difference  of  color  to  the  greater  need  for  protection  by  the  male 
bird  while  incubating,  to  which  Mr.'  Darwin  has  objected  that  the 
difference  is  not  sufficient,  and  is  not  always  so  distributed  as  to  be 
most  effective  for  this  purpose ;  and  he  believes  that  it  is  due  to 
reversed  sexual  selection,  that  is,  to  the  female  taking  the  usual 
rdle  of  the  male,  and  being  chosen  for  her  brighter  tints.  We 
have  already  seen  reason  for  rejecting  this  latter  theory  in  every 
case,  and  I  also  admit  that  my  theory  of  protection  is,  in  this  case, 
only  partially,  if  at  all,  applicable.  But  the  general  theory  of  in- 
tensity of  color  being  due  to  general  vital  energy  is  quite  appli- 
cable ;  and  the  fact  that  the  superiority  of  the  female  in  this  re- 
spect is  quite  exceptional,  and  is  therefore  probably  not  of  very 
ancient  date  in  any  one  case,  will  account  for  the  difference  of 
color  thus  produced  being  always  comparatively  slight. 

Tlieory  of  Typical  Colors,  —  The  remaining  kinds  of  animal 
colors  —  those  which  can  neither  be  classed  as  protective,  warn- 
ing, nor  sexual  —  are'for  the  most  part  readily  explained  on  the 
general  principles  of  the  development  of  color  which  we  have 
now  laid  down.  It  is  a  most  suggestive  fact  that,  in  cases  where 
color  is  required  only  as  a  warning,  as  among  the  uneatable  cat- 
erpillars, we  find,  not  one  or  two  glaring  tints  only,  but  every 
kind  of  color  disposed  in  elegant  patterns,  and  exhibiting  almost 

^  Natural  Selection,  page  251. 
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as  much  variety  and  lH»auty  aa  among  insects  anil  birds,  Vt-t 
here,  not  only  is  sexual  R4»K»ction  out  of  the  question,  hut  the  m*ed 
for  recognition  and  identification  by  others  of  the  same  s|H»cirs 
seems  equally  unnecessjiry.  We  can  then  only  impute  this  variety 
to  the  normal  production  of  color  in  organic  forms,  when  fully 
ex|>n8ed  to  light  and  air  and  imdergoing  great  and  rapid  devel- 
opmental modification.  Among  more  {M'rfiHrt  animals,  where  the 
need  for  nnsognition  has  been  added,  we  find  intensity  and  vari- 
ety of  color  at  its  highest  pitch  among  the  South  American  but- 
terflit^  of  the  families  Ht^liconidze  and  Danaid^e,  as  well  as 
among  the  Nymphalidae  and  Erycinidje,  many  of  which  obtain 
the  necesssiry  protection  in  other  ways.  Among  birds,  alsi», 
wherever  the  habits  are  such  that  no  special  protwtion  is  needed 
for  the  females,  and  where  the  species  freipuMit  th«  depths  of 
tropical  fotests,  and  are  thus  naturally  protected  from  the  sw«Mip 
of  birds  of  prey,  we  find  almost  equally  intense  coloration ,  as  in 
the  tn>gons,  barbets,  and  gd[>ers. 

Of  the  motle  of  action  of  the  gener/il  principles  of  c<»lor  devel- 
opment among  animals,  we  have  an  excellent  example  in  the 
humming-binls.  Of  all  birds  thesis  are  at  once  the  smallest, 
the  most  active,  and  the  fullest  of  vital  energy.  When  poised 
in  the  air,  their  wings  are  invisible,  owing  to  the  rapidity  of 
their  motion,  and  when  startled  they  dart  aw:iy  with  the  rapid- 
ity of  a  flash  of  light.  Such  active  cn»aturcs  would  not  bt»  an 
easy  prey  to  any  rapacious  bird;  and  if  one  at  length  was  cap- 
tured, the  morsel  obUiined  would  hardly  n*pay  the  lalx>r.  We 
mav  be  sure,  therefore,  that  thev  are  pnicticallv  unnu»U»Hted. 
The  immense  variety  they  exhibit  in  structure,  plumagt*,  and 
color  indicates  a  high  anti(|uity  for  the  race,  while  their  gen«Tal 
abundance  in  individuals  shows  that  they  are  a  dominant  group, 
well  adapted  to  all  the  conditions  of  their  existence.  Here  we  tind 
everything  necessary  for  the  development  of  <'ol<ir  and  accessory 
plumes.  The  surplus  vital  energy  shown  in  their  combats  and 
excessive  activity  has  expended  itself  in  ever-incn»asing  develop- 
ments of  plumage  and  greater  and  greater  intensity  of  iMilor, 
regulate<l  only  by  the  need  for  s[HH*ific  identification,  which  would 
be  especially  required  in  such  small  and  niobil<»  creatures.  Thus 
may  be  explained  those  remarkabh*  dilTert»iic«*s  of  color  lM»tween 
clostdy-allied  species,  one  having  a  cn'st  like  the  tojiaz,  while  in 
another  it  resembles  the  sap]>hirc.  The  more  vivid  coloi*s  and 
more  developed  plumage  of  the  males,  1  am  now  int^lined  to 
think,  may  be  wholly  dye  to  their  greater  vital  energy  and  to 
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those  general  laws  which  lead  to  such  superior  developments 
even  in  domestic  breeds ;  but  in  some  cases  the  need  of  protec- 
tion by  the  female  while  incubating,  to  which  I  formerly  imputed 
the  wliole  phenomenon,  may  have  suppressed  a  portion  of  the 
ornament  which  she  would  otherwise  have  attained. 

Another  real  though  as  yet  inexplicable  cause  of  diversity  of 
color  is  to  be  found  in  the  influence  of  locality.  It  is  obser\-ed 
that  species  of  totally  distinct  groups  are  coloreJ  alike  in  one 
district,  while  in  another  district  the  allied  species  all  undei^o 
the  same  change  of  color.  Cases  of  this  kind  have  been  adduced 
by  Mr.  Bates,  by  Mr.  Darwin,  and  by  myself,  and  I  have  col- 
lected all  the  more  curious  and  important  examples  in  my  Ad- 
dress to  the  Biological  Section  of  the  British  Association  at 
Glasgow  in  1876.  The  most  probable  cause  for  these  simultane- 
ous variations  would  seem  to  be  the  presence  of  peculinr  elements 
or  chemical  compounds  in  the  soil,  the  water,  or  the  atmosphere, 
or  of  special  organic  substances  in  the  vegetation ;  and  a  wide 
field  is  thus  offered  for  cheipical  investigation  in  connection  with 
this  interesting  subject.  Yet,  however  we  may  explain  it,  the 
fact  remains  of  the  same  vivid  colors  in  definite  patterns  being 
produced  in  quite  unrelated  groups,  which  only  agree,  so  far  as 
we  yet  know,  in  inhabiting  the  same  locality. 

Let  us  now  sum  up  the  conclusion  at  which  we  have  arrived 
as  to  the  various  modes  in  which  color  is  produced  or  modified  in 
the  animal  kingdom. 

The  various  causes  of  color  in  the  animal  world  are  molecular 
and  chemical  change  of  the  substance  of  their  integuments,  or 
the  action  on  it  of  heat,  light,  or  moisture.  It  is  also  produced 
by  interference  of  light  in  superposed  transparent  lamellae,  or  by 
excessively  fine  surface  striae.  These  elementary  conditions  for 
the  production  of  color  are  found  everywhere  in  the  surface 
structures  of  animals,  so  that  its  presence  must  be  looked  upon 
as  normal,  its  absence  as  exceptional. 

Colors  are  fixed  or  modified  in  animals  by  natural  selection  for 
various  purposes :  obscure  or  imitative  coloi^s  for  concealment ; 
gaudy  colors  as  a  warning ;  and  special  markings  either  for 
easy  recognition  by  strayed  individuals,  females,  or  young,  or  to 
direct  attack  from  a  vital  part,  as  in  the  large,  brilliantly-marked 
wings  of  some  butterflies  and  moths. 

Colors  are  produced  or  intensified  by  processes  of  develop- 
ment, —  either  where  the  integument  or  its  appendages  undergo 
great  extension  or  modification,  or  wh^e  there  is  a  surplus  of 
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vital  energ}\  as  in  male  animals  geneniUy,  and  mon;  es|)eoially 
at  the  breeding* season. 

C\»lor8  are  also  mure  or  less  flifluenced  by  a  variety  of  causes, 
such  as  the  nature  of  the  food^  the  photographic  action  of  light, 
and  also  by  some  unknown  local  action  probably  dependent  on 
chemical  peculiarities  in  the  soil  or  vegetation. 

These  various  ciiuses  have  acted  and  reacttnl  in  a  variety  of 
ways,  and  have  been  modified  by  conditions  dependent  on  age  or 
4»n  sex,  on  com|>etition  with  new  forms  or  on  geogniphical  or 
climatic  changes.  In  so  complex  a  subject,  for  which  ex|>eriment 
and  systematic  inquiry  have  done  so  little,  we  cannot  ex|>ect  to 
explain  every  individual  case,  or  solve  every  difliculty  ;  but  it  is 
believed  that  all  the  great  features  of  animal  coloration  and 
many  of  the  details  become  explicable  on  the  principles  we  have 
endeavored  to  hiy  down. 

It  will  i>erhaps  be  considered  presumptuous  to  put  forth  this 
sk<*tch  of  the  subject  of  color  in  animals  as  a  substitute  for  one 
of  Mr.  Darwin's  most  highly  elaborated  theorit»s,  —  that  of  volun- 
tary or  jKfrceptive  sexual  selection,  —  yet  I  venture  to  think  that 
it  is  more  in  accordance  with  the  whole  of  the  facts,  and  with 
the  theory  of  natunil  selection  itself ;  and  I  woulil  sisk  such  of 
my  readers  as  may  be  suiliciently  interested  in  the  subject  to 
re<ul  again  chapters  xi.  to  xvi.  of  the  Descent  of  Man,  and 
consider  the  whole  theory  from  the  point  of  view  here  laid  down. 

The  explanation  of  almost  all  the  ornaments  and  colors  of 
binls  and  insects  as  having  l>een  proiluced  by  the  perceptions  and 
choice  of  the  females  has,  I  ixdieve,  sUiggered  nuiny  evolutionists, 
but  has  been  provisionally  accepted,  lH.'cause  it  was  the  only 
theory  that  even  attempted  to  explain  the  facts.  It  may  per- 
haps be  a  relief  to  some  of  them,  as  it  hsis  been  to  myself,  to  find 
that  the  phenomena  can  be  shown  to  dej^end  on  tlu^  general  laws 
of  development  and  on  the  action  of  ''^  natural  S4;Iection,''  which 
theory  will,  I  venture  to  think,  be  relieved  from  an  abnormal 
excrescence,  and  gain  additional  vitality  by  the  adoption  of  my 
view  of  the  subject. 

Although  we  have  arrived  at  the  conclusion  that  tropical  light 
and  heat  can  in  no  sense  bi^  considered  the  cause  of  color,  there 
remains  to  be  explained  the  undoubted  fact  that  all  the  more  in- 
tense and  gorgeous  tints  are  manifested  by  the  animal  life  of  the 
tropics,  while  in  some  groups,  such  as  butterflies  and  birds,  there 
is  a  marked  preponderance  <.)f  highly  colored  sjx'cies.  This  is 
probably  due  to  a  variety  of  causes,  some  of  which  we  can  indi- 
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cate,  while  others  remain  to  be  discovered.  The  luxuriant  vege- 
tation of  the  tropics  throughout  the  entire  year  affords  so  much 
concealment  that  color  may  there  be  safely  developed  to  a  much 
greater  extent  than  in  climates  where  the  trees  are  bare  in  win- 
ter, during  which  season  the  struggle  for  existence  is  most  severe, 
and  even  the  slightest  disadvantage  may  prove  fatal.  Equally 
important,  probably,  has  been  the  permanence  of  favorable  con- 
ditions in  the  tropics,  allowing  certain  groups  to  continue  dom- 
inant for  long  periods,  and  thus  to  carry  out  in  one  unbroken 
line  whatever  development  of  plumage  or  color  may  once  have 
acquired  an  ascendency.  Changes  of  climatal  conditions,  and 
preeminently  the  Glacial  epoch,  probably  led  to  the  extinction 
of  a  host  of  highly  developed  and  finely  colored  insects  and  birds 
in  temperate  zones,  just  as  we  know  that  it  led  to  the  extinction 
of  the  larger  and  more  powerful  mammalia  which  formerly  char- 
acterized the  temperate  zone  in  both  hemispheres.  This  view  is 
supported  by  the  fact  that  it  is  among  those  groups  only  which 
are  now  exclusively  tropical  that  all  the  more  extraordinary 
developments  of  ornament  and  color  are  found.  The  local  causes 
of  color  will  also  have  acted  best  in  regions  where  the  climatal 
conditions  remained  constant,  and  where  migration  was  unnec- 
essary ;  while  whatever  direct  effect  may  be  produced  by  light 
or  heat  will  necessarily  have  acted  more  powerfully  within  the 
tropics.  And,  lastly,  all  these  causes  have  been  in  action  over  an 
actually  greater  area  in  tropical  than  in  temperate  zones,  while 
estimated  potentially,  in  proportion  to  its  life-sustaining  power, 
the  lands  which  enjoy  a  practically  tropical  climate  (extending 
as  they  do  considerably  beyond  the  geographical  tropics)  are 
very  much  larger  then  the  temperate  regions  of  the  earth.  Com- 
bining the  effects  of  all  these  various  causes  we  are  quite  able  to 
understand  the  superiority  of  the  tropical  parts  of  the  globe,  not 
only  in  the  abundance  and  variety  of  their  forms  of  life,  but  also 
as  regards  the  ornamental  appendages  and  vivid  coloration  whiclr 

these  forms  present. 

♦ 

THE    SEVEN   TOWNS   OF   MOQUI. 

.  BY   E.   A.   BARBER. 

A  S  early  as  the  year  ir)40,  Don  Pedro  de  Tobar,  one  of  the 
^^  first  vSpanish  adventurers,  was  dispatched  by  Coronado  to 
the  "province  of  Tusayan  "  (the  modern  Moqui,  situated  in 
Arizona,  in  longitude  110°  to  111°  west,  and  latitude  3o°  to  3G° 
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north).  The  inhabitHnts  were  filled  with  great  fear  when  they 
heard  that  a  race  of  fierce  men  who  rode  horses  (never  having 
seen  such  animak  before)  had  captured  Cibola  (ancient  Zuni). 
**  They,  however,  made  some  show  of  resistance  to  the  invailers 
in  their  approach  to  their  towns,  but  the  Spaniards  charging 
upon  them  witli  vigor,  many  were  killed,  wlien  the  remainder 
fle<l  to  the  houses  and  sued  for  [>eace,  offering  as  an  inducement 
presents  of  cotton  stuffs,  tanned  hides,  flour,  pine  nuts,  maize, 
native  fowls,  and  some  turquoises/'  ^ 

Kosulting  from  this  visit  of  the  conquerors,  the  Moquis  or  Mo- 
quinog  were  afterwards  converted  by  the  z(»al  of  the  Franciscans, 
but  in  the  year  1G80  they  a|>ostatiz€Hi,  and  after  massacring  their 
instructors  revolted,  together  with  other  Indians  of  the  territory 
then  included  in  New  Mexico.  At  that  time  thev  drove  out  the 
S|>aniards  from  their  towns,  and  no  attempt,  since  that  event, 
has  beei^  made  to  reduce  them  agsiin  to  submission. 

In  the  latter  part  of  the  last  century,  about  the  year  179i^  Don 
Jose  Cortez  wrote  of  them :  *'  The  Moquinos  are  the  most  indus- 
trious of  the  manv  Indian  nations  that  inhabit  and  have  been 
discovered  in  that  portion  of  America.  They  till  the  earth  with 
great  care,  and  apply  to  all  their  fields  the  manures  proper  for 
each  crop.  .  .  .  They  are  att^u^tive  to  their  kitcht»n  gardens,  and 
have  all  tlie  varieties  of  fruit-bearing  trees  it  has  been  in  their 
powi»r  to  procure.  The  peach-tree  yields  abundantly.  The  coarse 
clothing  worn  by  them,  they  make  in  their  looms.  .  .  .  The  town 
is  governed  by  a  cacique^  and  for  the  defense  of  it  the  inhabit- 
ants make  common  cause.  The  |>eople  are  of  a  lighter  complex- 
ion than  other  Indians.  .  .  .  The  women  dress  in  a  woven  tunic 
without  sleeves,  and  in  a  black,  white,  or  colored  shawl,  formed 
like  a  mantilla.  The  tunic  is  confined  by  a  sash,  that  is  usually 
of  many  tints.  .  .  .  The  ageil  women  wear  the  hair  divided  into 
two  braids,  and  the  young  in  a  knot  over  each  ear." 

Although  the  foregoing  descriptions  were  written  more  than 
three  quarters  of  a  century  ago,  they  apply  to  the  trilns  in  every 
detail,  at  the  present  time.  During  our  visit  to  these  stninge  and 
isolated  people  in  the  summer  of  lHl,\  I  was  struck  with  the 
accuracy  of  some  of  the  early  Spanish  writers  in  their  cpiaint 
accounts  which  I  had  previously  n»ad.  The  names  of  the  seven 
towns  are  subject  to  shades  of  variation  in  pronunciation  at  dif- 
ferent times,  because  the  tribe  possesses  n«>  written  languiige  by 
which  they  might  be  permanently  ret^ordwl ;  yet  it  is  a  curious 

1  See  Ebamy  hj  Col.  J.Jl.  Simp>on»  Smithsonian  Kcport,  ISGU.  * 


730  The  Seven  Taums  of  Moqui.  [December, 

fact,  that  we  can  recognize  the  majority  of  these  almost  unpro- 
nounceable names  in  the  most  ancient  Spanish  chronicles.  For 
the  purpose  of  comparison  I  append  the  following  lists  as  given 
by  different  authors  at  various  periods :  — 

According  to  Don  Jose  Cortez,  an  offi-        As  given  in  the  third  volume  of  Pacific 

cer  of  the  Spanish  Roydl  Engineers,  in  R.  R.  Reports  by  Lieut.  A.  W.  Whipple, 

his  report  sent  to  the  king  of  Spain  in  of  the  Corps  of  United  States  Topograph- 

the  year  1799  :  —  ical  Engineers,  in  the  rear  1854  :  ^  — 

O-rai'-be.  O-rai'-be. 

Xou-go-pa'-vi.  Shu-muth'-pa 

Gui-pnul'-a-vi.  Ah-leMah. 

Mos-zas'-na-vi.  Mu-shai'-i-na. 

Gurtl'-pi.  Giial'-pt. 

Shi-win'-na. 

Tau'  cos  or  Tan'  os.  Te'-qna. 

According  to  Maj.  J.  W.  Powell,  in  his        As  collected   by  the  photographic  di- 

exploratiun  of  the  "ancient  province  of  vision  of  the   United   States  Geological 

Tusayan,"  in  the  )ear  1869  :  ^ —  Survey,  which  visited  Moqui  in  the  year 

1875  :*8—  - 

^-™»'-^'-  O-rai'-bi. 

Shong-a.pa'-vi.  Shung-a-pa'-vi. 

Shi-pau'-i-lu-vi.  Shi-pauMa-vi.  #^ 

Mi-shong'-i-ni-vi.  Mu-sha'-ni. 

^°^'-P»-  Mo'^ui  or  Gnal'-pi. 

SiK;hoam'-a-vi.  Si-chum'-a-vi. 

Te'-wa.  Te'-qua  (pronounced  Tay'-vcah). 

Mr.  Win.  H.  Jackson,  the  photographer  of  the  United  States 
Geological  Survey,  returned  to  the  Moqui  pueblos  during  the 
spring  of  the  present  year  (1877),  and  while  there,  an  actual  cen- 
sus was  taken  with  the  following  results :  — 

Men.  Women.  Children.  Total. 

O-ray'bi 160  145  195  500 

She-mo-pa'-ve 61  56  72  189 

She-pau'-la-ve 33  29  46  108 

Moo-song^na-ve 69  67  JOS  239 

GuaK-pi  or  O-pe'-ki 90  80  164  334 

Se-chum'e-way 35  31  36  102 

Te'-wa 44  32  56  132 

Total,  492        440        672       1604 

On  an  examination  of  tliese  figures  we  shall  perceive  that  the 
percentage  of  males  is  larger  than  that  of  females,  and  this  fact 
may  be  accounted  for  by  the  unad venturous  and  pacific  character 
of  the  men.  They  are  therefore  less  liable  to  accident  than  the 
males  of  other  tribes,  and  consequently  tlie  two  sexes  of  this  tribe 
retain  to  a  greater  extent  their  normal  ratio.  Polygamy,  there- 
fore, is  rare  among  them,  and  polyandry  is  unknown. 

^  Mr.  Leroux,  about  the  year  1853,  estimated  the  Moquis  at  6720  population. 

*  About  the  year  1870  Mr.  Beadle  gave  the  population  of  the  seven  towns  at  3(XK). 

«  The  tribe  in  1875  numbered  between  1500  and  2000  souls. 
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If  we  allow,  out  of  the  nine  hundred  and  thirtv-two  adults, 
the  large  pr()|>ortion  two  hundred  and  sixty  to  be  unniarritMl,  we 
will  have  an  average  result  of  only  two  children  in  every  family. 
'Hie  mortality  of  the  race  lK*ing  much  greater  than  the  increase 
in  {>opulation  (bi'ing  about  €H]uaIly  divided  b4;tween  the  two 
sexes)  the  Moquis  are  rapi<lly  passing  away.  In  the  last  quarter 
of  a  century  there  has  l>een  a  decreas<^  of  five  thousand  in  their 
entire  numlier.  After  the  lapse  of  the  next  score  or  so  of  years 
the  race  will  most  probably  have  become  extinct. 


HUNTING   AMBLYCIIILA.* 

BY    PROKKSHOR      F.     II.     8NOW. 

IN  considering  the  unintelligibility  of  the  title  of  this  pai)er  to 
one  who  is  not  a  professional  entomologist,  I  am  remindtnl  of 
a  brief  dialogue  which  occurred  betwt?en  Mr.  Foster,  a  member 
of  my  hu4t  summer's  collecting  jwirty,  and  a  cow-l)oy  of  the 
plains,  who  passed  by  one  evening  while  Mr.  Foster  was  looking 
for  specimens.  After  watching  him  for  some  moments  with 
great  curiosity,  the  cow-lx>y  asked  :  **  What  you  doing?  "  Mr. 
Foster  repliwl :  *'  Hunting  Amblychila."  The  cow-boy,  bewil- 
dered, inquired  again  :  ''  Ambly  Cheila,  —  who  's  she?  "  **  Who 
sht»  is  '*  it  will  be  the  object  of  this  paper  in  some  measure  to 
explain. 

In  18*23  the  famous  entomologist  Thomsis  Say  discovennl  a 
single  dead  sjH'cimen  of  this  insect  *'  near  the  base  of  the  R<K?ky 
Mount;iins.^'  Twenty-nine  years  latter  a  stniond  specimen,  also 
dead,  was  found  by  one  of  the  Uliite<l  States  surveying  expinli- 
tions.  The  remarkable  structure  and  extreme  rarity  of  this  bet^ 
tie  ma<le  it  *\fanle  princepit "  among  Am«?rican  insects,  and  its 
possession  was  eagerly  desired  and  earnestly  sought  by  our  fore- 
most entomologists.  But  many  diiliculties  lay  in  the  pathwaw 
of  those  who  would  gain  the  coveted  prize.  The  regions  in 
which  the  two  specimens  had  been  captured  were  practically  in- 
accessible to  the  entomologist.  No  railroad  had  then  entered 
the  vast  countrv  west  of  the  Missouri  Kiver,  and  hostile  bands  of 
Indians  were  at  all  times  in  readiness  to  massaicre  the  rec*kless 
adventurers  who  should  dare  to  traverse  their  hunting-gnainds 
without  a  powerful  military  escort.     A  national  exi>eJition  for 

'  Read  at   the  annual  meotinj;  of  the  Kannas  ArailvniT  of  S<*H'nc«,  Octolier  12, 
1S77,  bv  Professor  F.  U.  Snow,  of  the  Kansas  UniTersitr. 
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the  survey  of  our  immense  unoccupied  domains  might  obtain  the 
needed  protection  by  government  authority.  But  what  profes- 
sional "  bug-hunter  "  could  hope  for  membership  of  such  an  ex- 
pedition, —  much  less  aspire  to  the  requisite  military  escort  for 
an  expedition  of  his  own  for  the  sole  purpose  of  hunting  an  in- 
sect, however  irare  and  however  valuable  in  the  estimation  of 
entomologists  ? 

But  notwithstanding  the  inaccessibility  of  the  plains  to  col- 
lectors of  insects,  several  attempts  were  made  to  overcome  this 
difficulty.  A  distinguished  American  entomologist,  not  many 
years  after  the  discovery  of  the  second  specimen  of  Amblychila 
in  1852,  issued  a  circular  containing  a  description  and  life-size 
figure  of  the  beetle,  and  distributed  it  among  the  army  surgeons 
at  the  various  military  posts  in  the  Western  Territories.  Sev- 
eral additional  specimens  were  in  this  way  obtained,  and  several 
others  were  brought  in  by  some  of  the  more  recent  government 
expeditions. 

But  Amblychila  cylindriformis  continued  to  be  the  rarest  and 
the  costliest  of  American  Coleoptera.  It  could  hardly  be  pur- 
chased for  museums  at  any  price,  and  not  more  than  two  years 
ago  no  less  than  fifteen  and  twenty  dollars  were  eagerly  paid  for 
a  single  specimen.  Indeed,  a  price-list  of  North  American  Cole- 
optera, issued  at  Cambridge  only  eight  months  ago,  quotes  the 
subject  of  tins  paper  at  twelve  dollars  per  specimen. 

Two  causes,  however,  have  recently  conspired  to  bring  out  the 
fact  that  this  insect  is  by  no  means  the  same  rarity  in  nature  as 
in  entomological  collections.  In  the  first  place  the  removal  of 
the  Indian  tribes  from  Kansas  soil  to  distant  reservations  has 
made  it  possible  for  the  collector  of  insects  to  visit  the  plains 
without  incurring  the  imminent  danger  of  losing  his  scalp  ;  and 
in  the  second  place  the  discovery  of  the  crepuscular  and  noctur- 
nal habits  of  Amblychila  has  led  to  the  capture  of  great  numbers 
of  specimens  during  the  past  sejison.  This  discover}^  which  had 
been  predicted  by  Dr.  Le  Conte,  was  actually  made  in  the  sum- 
mer of  1876  by  Messrs.  H.  A.  Brous  and  S.  W.  Williston  of  the 
Yale  College  Geological  Expedition  to  Western  Kansas,  in  charge 
of  Professor  B.  F.  Mudge.  The  members  of  this  party  obtained 
about  one  hundred  specimens.  During  the  present  season  sev- 
eral hundred  specimens  have  been  taken  by  Messrs.  Williston 
and  C^ooper  of  the  Yale  Expedition,  and  by  the  Kansas  Univer- 
sity Expedition  in  cliarge  of  the  writer.  It  is  more  thsin  prob- 
able that  the  present  year  has  been  unusually  favorable  to  the 
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occurrence  of  this  inst^ct,  und  that  subsequent  seaisons  may  prove, 
like  the  st^iuum  of  1S7G,  h'ss  ])nKluetive  of  B|>et*imen8.  It  is  a 
well-known  fsiot  that  a  species  may  occur  in  ahunilance  for  a 
single  year  and  then  iKHJome  compainitively  rare  or  altogether 
unknown  for  several  years  in  succession.  This  hiw  will  doubt- 
less  be  found  to  apply  to  Amblychila  as  well  as  to  other  insects. 

I  waA  disap|)ointe<l  to  find  this  insect  apparently  devoid  of 
that  intensc^ly  ferocious  nature  which  had  been  ascril>ed  to  it  by 
8i*ns:itional  writers  for  the  Eastern  press,  and  which  would  be  sug- 
gesteil  by  its  position  at  the  head  of  a  ravenous  family  of  lKH^tle8, 
the  Cirindt'NJfP  or  tiger-lHH»tles.  I  have  watchetl  these  inset^ts 
night  after  niglit  coming  forth  from  their  hiding-plaee«  soon  after 
sundown  and  beginning  their  night-long  si^arch  for  fo<Hl.  I  am 
satisfied  that  their  sense  of  sight  must  be  excee<lingly  deficient, 
as  they  never  discover  their  pn»y  from  a  distance,  however  slight, 
and  never  capture  it  unless  stumbling  U|>on  it  as  if  by  a<*cident. 
When,  however,  they  do  thus  stumble  upon  an  unfortunate  cat- 
erpillar, gnisshopper,  or  other  suitable  article  of  food,  a  very  acute 
sense  of  touch,  chiefly  concentrated  in  their  long  and  consUuitly 
vibniting  antenn:e,  enables  them  to  seize- u|M>n  aind  firmly  hold  it 
with  their  powerful,  strongly-toothed  mandibles,  while  with  their 
maxillae  or  secondary  jaws  they  withdraw  the  life-juices  and  soft 
tissues  of  their  struggling  victim.  They  also  manifi^st  the  im- 
perfection of  their  vision  by  making  no  attempt  to  escape  from 
their  human  captors,  allowing  themselves  to  be  picked  up  as  if 
entirely  blind. 

They  are  slow  in  their  movements,  walking  about  with  great 
deliberation  over  their  favorite  hunting-grounds,  the  sloping  clay 
banks.  The  only  approaich  to  rapidity  of  motion  observed  dur- 
ing the  summer  was  in  the  csise  of  a  single  individual  suddenly 
surprised  by  the  morning  sun  while  at  a  distance  from  a  suiUible 
hiding-place,  which  he  wsis  making  frantic  exertions  to  discover. 

In  a  brief  article  contributed  to  this  Academy  at  our  last  an- 
nual  meeting  it  was  stated  by  Mr.  Hrous  that  tlu^j  insects  **  live 
in  holes  generally  made  by  themselves."  My  own  observations 
do  not  corroborate  this  stiitemcnt.  On  the  other  hand  I  found 
them  invariably  coming  forth  at  night  from  holes  made  by  other 
animals, — most  especially  from  the  intricately  winding  burrows 
of  the  kangaroo  rat  (^DipoJomys  PhiUppii)^  by  which  the  clay 
banks  are  often  completely  honey  com  l>ed.  In  these  burrows 
they  take  refuge  from  the  direct  rays  of  the  sun  in  the  day-time, 
in  company  with  other  nocturnal  genera,  —  Eleodes,  Pasimachus, 
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etc.  These  latter  insects  undoubtedly  furnish  many  a  diurnal 
meal  for  Amblychilae,  which  are  not  to  be  supposed  to  pass  the 
day  in  sleep.  On  one  occasion  I  had  an  opportunity  of  watch- 
ing two  of  them  in  a  large,  abandoned  badger's  burrow.  They 
were  wide  awake,  and  walking  about  with  vibrating  antennae  as 
if  in  search  of  food.  I  have  also  kept  several  living  specimens 
in  confinement  for  several  weeks,  but  never  discovered  any  dis- 
position to  make  excavations  for  themselves,  though  they  would 
gladly  take  possession  of  holes  made  for  them  in  the  earth  at 
the  bottom  of  their  cage. 

In  regard  to  food,  no  living  insect  seems  to  come  amiss  to 
them.  They  seem  to  be  especially  fond  of  all  sorts  of  lepidop- 
terous  and  orthopterous  larvae.  I  have  seen  them  seizing  and 
devouring  the  huge  wingless  locusts  (^Brachypeplu9)  and  the 
sword-bearers  (^Enncauden),  I  observed  one  individual  in  the 
act  of  conquering  and  devouring  the  large  Prionus  of  the  plains 
(P.  fissicorniB)^  and  in  two  instances  have  seen  them  eating 
one  another,  apparently  with  the  greatest  relish.  In  confine- 
ment they  will  thrive  upon  full-grown  maple  worms  (JDryoeampa 
alhd)^  the  caterpillars  of  the  handmaid  moth  {Datana  ministra), 
and  upon  almost  every  other  insect  pest  of  the  orchard  and 
garden. 

But  while  thus  visiting  the  death  penalty  upon  every  member 
of  his  class  with  which  he  comes  in  contact,  our  voracious  hero  is 
himself  a  choice  article  of  diet  to  .at  least  one  carnivorous  quad- 
ruped of-  the  plains.     Mr.  J.  M.  Walker,  one  of  the  members  of 
my  party,  while  patroling  his  accustomed  beat  one  morning  be- 
fore sunrise,  discovered  the  fresh  fragments  of  several  half-eaten 
Amblychilae  scattered  along  his  route,  as  if  some  predatory  animal 
had  but  just  preceded  him   and   made  his  breakfast  upon  the 
rarities  which  otherwise  would  have  found  their  way  into  the 
collecting-bottle.     On  the  evening  of  the  same  day,  Mr.  Walker, 
while  collecting  in  the  same  locality,  was  violently  attacked  by  a 
rabid  skunk  twice  in  immediate  succession.     The  next  morning 
Mr.  Foster,  the  other  student  of  the  party,  was  similarly  attacked 
on  a  neighboring  clay  bank,  and  had  the  good  fortune  to  kill  his 
assailant.     An  examination  of  the  contents  of  the  animal's  stom- 
ach disclosed  the  remains  of  freshly  eaten  Amblychihe.    It  would 
thus  appear  that  this  ill-odored  quadruped  has  an  original  claim 
to  tlie  title  of  Amblyehila  hunter,  and  is  ready  at  the  proper 
time  to  vindicate  the  claim   against   human  contestants.     This 
fact  will  merit  the  serious  attention  of  entomologists  who  may 
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hen»after  visit  the  plains,  since  the  bite  of  the  rabiil  skunk  has 
pn>ve(l  fatal  to  man  in  more  tlian  nine  cafu>s  out  of  u*n,  and 
there  are  more  than  fifty  fatal  cases  on  n»conl.  In  this  connec- 
tion may  l>e  mentione<l  anotlu*r  danger  whi(*h  must  1h»  incurred 
by  the  collector  of  inse«»ts  upon  the  plains.  I  refer  to  the  bite 
of  the  rattlesnake,  which  venomous  reptile  al>ounds  in  Western 
Kansiis  and  Eastern  Colonido,  and  wjis  encountered  nearly  every 
day  by  sfnne  memlMT  of  our  ex{>edition. 


REMARKS  CONCERMNCi  TWO  DIVISIONS  OF  INDIANS 
INHABITING  ARIZONA,  NEW  MEXICO,  UTAH,  AND 
CALIFORNIA. 

BY    I>H.   l-:i>WARI>   I'AI.MKK. 

TTAVING  traveh'd  extensively  in  that  part  of  the  Tnited 
-*--*■  States  acquirtMl  from  Mexico,  and  having  examint^d  the  so- 
ciilled  ancient  graves  and  mounds,  sis  well  as  studied  the  Indians 
now  living  in  the  siime  region,  I  have  come  to  tht»  conclusion 
that  this  region  was  formerly  inhabited  by  two  divisions  or 
classes  of  Indians,  distinguishaMe  by  their  nuxles  of  burial  —  one 
burning,  the  other  inhuming,  the  corpses  —  and  by  their  dwell- 
ings and  domestic  arts.  In  the  siime  n»gion  •aire  to  Ik*  found 
graves  which  do  not  belong  to  the  Indians  now  living  there,  and 
conUiining  either  the  b<xlies  or  ashes  of  hunum  beings  whose 
epoch  we  have  no  means  of  determining. 

The  Indiiins  found  in  the  citv  of  Mexic*o,  and  said  by  tlie 
S|Kinish  hist4)rians  to  ofT^*r  up  human  sacrifices  to  tht*ir  ginls,  were 
only  observing  their  usual  custom  of  burning  their  dead.  The 
Spanianis  killed  them  in  great  numbers,  and  the  Indians  in 
burning  the  dead  afforded  their  enemies,  the  Spaniards,  the 
grounds  for  notions  out  of  which  to  make  n»ligious  capital.  So 
the  priests  and  oflicers  magnified  this  simph^  cust<»m,  and  bv  de- 
claring the  Indians  to  be  idolaters  and  sacriticers  of  human  be- 
ings they  did  them  a  grave  injustice. 

Tlie  Spaniards  in  their  concpiests  always  kept  in  view  the 
maxim  that  the  means  justify  the  end.  To  ascriln?  the  burning 
of  the  dead  to  offering  u]»  human  sacrifices  to  g<Hls  was  suHieient 
to  g:iin  the  desired  object,  as  the  church  W(»u!d  be  arous(><l  at 
once  to  send  out  missionaries  to  convert  th<»  heathen  and  estab- 
lish religious  orders  auKmg  them. 

Concluding  that  the  Indians  found  living  in  the  city  of  Mex- 
ico at  the  time  of  the  Spanish  con(piest  were  Aztecs  or  crema- 
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tioiiists,  if  we  go  to  that  part  of  the  United  States  formerly 
composing  the  frontier  provinces  of  Mexico  we  find  at  this  day 
pure  Aztecs  or  cremationists ;  for  those  of  the  same  race  in  the 
thickly  settled  and  richer  portions  of  Mexico  have  by  one  means 
or  another  been  compelled  to  change  from  buiiiing  to  burying 
their  dead.  While  in  Arizona  we  have  the  Apache,  Mojave, 
Yuma,  and  Cocopah  tribes,  and  in  Nevada  the  Digger,  which 
burn  their  dead,  in  California  the  Indians  have  so  changed  by 
church  influence  that  nearly  all  bury  their  dead  according  to  the 
.  rules  of  the  Catholic  church  instead  of  burning  the  dead.  Part 
of  the  Daigano  tribe,  after  the  expulsion  of  the  Jesuits  from 
Mexican  territory,  moved  to  the  border  of  Lower  California,  and 
have  gone  back  to  all  their  old  customs,  burning  their  dead,  and 
are  now  Indians  in  every  sense ;  that  is,  they  are  free  and  un- 
trammeled  by  any  encroachments  of  the  white  man  or  his 
fashions. 

The  other  division  of  Mexican  Indians  were  those  who  buried 
their  dead.  They  had  only  to  drop  their  own  mode  of  disposal 
of  the  dead  and  adopt  that  of  the  Catholic  church.  In  order  to 
observe  the  Indians  of  this  division  with  customs  unchanged, 
we  must  visit  the  Puma  of  Arizona,  the  Moqui  and  the  Yuma 
Indians  of  New  Mexico,  for  the  other  bands  of  this  division 
adopt  the  Catholic  mode  of  burial. 

The  cities  and  dwellings  of  the  two  classes  of  people  in  the 
country  at  the  time  of  the  Spanish  conquest  must  have  greatly 
differed.  Yet  the  Spaniards  called  them  all  Aztecs.  In  this 
there  seems  to  have  been  a  design.  The  dwellings  and  cities 
were  so  exaggerated  as  to  size  and  importan.ce  that  in  reading 
the  reports  sent  to  the  Spanish  court  and  the  Pope  one  is  led 
to  conclude  that  they  were  of  a  grandeur  and  magnificence  be- 
yond all  conception.  But  for  Indians  at  that  day  or  this  to  live 
in  such  a  high  degree  of  civilization  is  out  of  the  question. 
Neither  the  ruins  of  former  cities  nor  the  style  of  the  present 
buildings  of  their  descendants  supports  those  extravagant  asser- 
tions. The  statements  of  the  Spanish  priests  were  sufiScient  to 
make  the  Spanish  government  proud  of  its  acquisitions,  and  in 
return  its  officers  and  the  representatives  of  the  church  received 
great  honors  and  rewards.  The  Spanish  historians  of  the  con- 
quest of  the  city  of  Mexico  tell  us  that  the  city  was  built  on  a 
marsh  or  wet  land  ;  for  they  say  that  ditches  were  cut  to  drain 
the  city,  and  boats  run  up  and  down  them.  But  how  could 
magnificent  buildings  of  great  height,  built  of  large  blocks  of 
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stone,  be  supported  on  a  swamp,  and  liow  could  they  tninsport 
such  large  musses  from  the  distance  they  had  to  be  brought, 
without  draught  animals,  —  for  they  hsul  no  horses  until  the 
Europeans  entered  the  country.  Engineers  have  decided,  after 
careful  examinations  of  the  foundation  of  the  ancient  city  of.  Mex- 
ico, that  buildings  of  the  size  spoken  of  by  the  Spaniards  could 
never  have  been  supported  upon  a  marsh,  as  the  foundations  of  the 
ancient  city  prove  to  have  been ;  besides,  if  they  did  exist,  some 
fragments  would  be  found,  as  tliey  could  not  be  so  entirely  obliter- 
ated that  not  even  a  vestige  would  be  left  unless  the  pieces  of 
sculpture  and  the  calendar  stone,  which  liave  l>een  du^  up  in  the 
city,  may  be  considered  to  have  belonged  to  the  ancient  city  of 
Mexico.  They  may  have  been  the  ornaments  of  a  Toltec  building, 
brought  by  the  Spaniards  from  some  of  the  large  Toltec  towns  with 
a  view  of  sending  them  to  Spain  to  give  color  to  their  reports, 
but  owing  to  the  difficulty  of  their  transportation  to  the  sea-coast 
at  that  day  were  left  to  be  Ciist  away,  and  resurrected  years  after 
as  Aztec  remains.  Now,  taking  this  view  of  the  subject,  we  are 
led  to  the  conclusion  that  the  ancient  city  of  Mexico  was  a  collec- 
tion of  small  one  or  two  story  houses  made  of  adobe  or  sun-dried 
bricks,  or  in  some  cases  possibly  built  of  upright  poles  with  sticks 
braced  between  and  mud  phistertid  over  them.  This  kind  of  a 
house  is  frequently  met  with  at  this  day,  for  round  poles,  sticks, 
and  straw  are  used  with  a  covering  of  clay  for  a  roof.  The  peo- 
ple were  not  to  be  despised  for  living  in  these  kinds  of  dwellings  ; 
their  neighborhood  afforded  no  other  building  materials,  and 
their  descendants  of  to-day  live  in  houses  made  of  like  materialH. 
Indeed,  what  else  could  the  Apache,  Mojave,  Yumii,  and  Coco- 
pah  Indians  use  so  easily  and  quickly  as  earth  aiid  poles,  sticks 
and  straw  ?  Houses  built  of  these  materials  answered  all  their 
wants. 

The  second  division  of  Indians,  those  that  buried  their  dead, 
were  the  Toltecs,  neighbors  to  the  Aztecs  or  cremation ists.  The 
dwellings  of  the  former  were  superior  to  the  latter,  being  con- 
founded with  and  called  Aztec.  The  Spanish  conquen)rs  r^ 
ported  these  habitations  as  magnificent,  in  order  to  magnify  their 
conquests.  As  superior  as  were  the  buildings  of  the  Toltecs  over 
those  of  the  Aztecs,  yet  they  were  not  of  the  gnindeur  reported 
by  Spanish  historians.  Considering  the  Pimo  Indians  of  ArizoniO, 
Moqui,  Zuni,  and  the  Rio  Grande  Indians  of  New  Mexico,  to  be 
of  the  Toltec  division,  with  the  exception  of  the  Pimos  they  live 
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in  three-story  buildings,  —  several  families  in  a  building,  —  and 
form  a  marked  contrast  to  the  Aztec  buildings  of  to-day. 

The  ruins  in  the  same  country  convey  the  idea  that  a  similar 
kind  of  buildings  inhabited  by  this  class  of  people  existed  many 
years^ago.  The  Pimos  formerly  lived  in  large  buildings  of  sev- 
eral stories,  and  a  good  many  persons  in  a  building,  but  the  Span- 
iards entered  the  country,  and  waged  war  with  their  Aztec  neigh- 
bors, the  Apaches  ;  at  the  same  time  the  Pimos  acquired  horses 
and  arms  from  the  Spanish,  which  also  assisted  them  in  coping 
with  their  enemies.  The  Apaches  being  thus  placed  in  a  condition 
to  leave  their  communal  dwellings,  their  lands  became  worn  out. 
They  now  settled  on  a  new  tn^ct  of  lai^d  close  to  their  old  homes, 
building  small  houses  suited  to  each  family.  The  reason  that 
Indians  live  in  communities  is  for  better  protection  from  their 
enemies.  There  seem  to  have  been  in  the  past  as  in  the  pres- 
ent periods  constant  war  between  the  two  divisions  of  Indians. 
The  Aztec  sbeing  the  most  numerous  and  warlike  and  without 
Hxed  habitations,  were  an  enemy  to  be  feared,  very  difficult  to 
conquer,  and  so  tenacious  of  their  freedom  that  the  priests  had  to 
resort  to  force  as  well  as  to  persuasion  before  any  could  be  gath- 
ered into  the  church  fold. 

The  Toltecs,  being  settled  in  communities  in  order  to  protect 
themselves  from  the  Aztecs,  were  more  easily  influenced  by  the 
priests,  and  now  most  of  them  have  adopted  more  or  less  of  the 
Catholic  religion.  Heretofore  the  pottery  found  not  only  in  the 
ruins  and  mounds  of  the  country  under  consideration,  but  that 
scattered  on  the  surface  in  fragments,  has  been  considered  by 
writers  as  the  workmanship  of  the  Aztecs ;  but  the  fact  is  that 
formerly,  as  at  the  present  time,  this  pottery  is  made  by  the  Tol- 
tecs, or  burying  Indians,  and  it  is  identical  with  that  made  by 
the  same  division  of  Indians  to  this  day  ;  while  the  Aztecs  make  a 
very  rude  class  of  pottery,  which  gives  the  impression  that  they 
may  have  borrowed  the  art  of  potteiy-making  from  their  Toltec 
neighbors.  It  is  rough  and  of  inferior  ornamentation.  The  Az- 
tec is  superior  to  his  Toltec  neighbor  in  the  art  of  warfare,  and 
is  a  more  successful  hunter ;  on  the  other  hand,  the  Pueblo  or 
Toltec  surpasses  him  in  the  architectural  magnificence  of  liis 
dwellings  and  in  hie  superior  mode  of  tilling  the  soil,  and  also 
in  his  systematic  form  of  government.  The  advent  of  Europe- 
ans, the  acquisition  of  horses,  the  establishment  of  Catholic  mis- 
sions, and  the  introduction  of  fire-arms  among  the  Indians  were 
no  doubt  the  cause  of  most,  if  not  all,  of  the  modem  changes 
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wrought  among  them.     Those  gaining  horses  and  arms  were  en- 
abled to  wage  war  against  their  enemies.     The  church,  being 
in   harmony  with  the  military  force  of  the  country  during  the 
Spanish  and  Mexioui  occupancy  of  the  same,  would  send  out  a 
force  of  soldiers  or  conquered  Indians,  with  honn^s  and  arms,  to 
war  upon  the   different  Indians   who  were  considered  enemies, 
killing  the  men  and  bringing  in  the  women  and  children,  who 
were  baptized,  and  thenceforth  lost  their  tribal  relations.     Great 
numbers  were  thus  gathered  around  missions,  which  so  weakened 
Tarious  tribes  that  they  would  unite  so  as  to  be  able  to  cope  with 
their  common  enemies,  the  church  or   an   Indian  tribe.     Roth 
divisions  suffered  bv  like  causes ;  and  when  a  band  of  each  of  the 
divisions  united,  the  customs  of  one  would  give  way  to  the  iulop- 
tion  of  those  of  the  other,  or  each  would  carry  out  the  customs  of 
both  according  to  inclination.     For  instance,  the  bands  of  Pai- 
utes  will  sometimes  burn,  at  others  bury,  their  dead,  indicating 
that  they  are  composed  of  both  divisions  of  Indians.     Or  a  band 
of  each  of  these  divisions  of  Indians  mav  live  side  bv  side  for 
mutual  protection,  and  gradually  adopt  each  other*s  customs,  as  is 
the  case  with  the  Maricopah  Indians  of  Arizona,  who  soon  after 
the  Mexican  war  removed  alongside  of  the  Pi  mo  Indians,  for  pro- 
tection.    Now  they  have  nearly  given  up  their  (*uMtom  of  burning 
the  dead,  and  adoptetl  the  custom  of  the  Pinios,  burying  the  dead. 
They  have  also  improved  in  the  art  of  making  baskets  and  lot- 
tery, so  that  they  can  make  an  article  equal  to  the  Pimos. 

It  must  be  evident  that  the  nature  of  the  country  which  is  oc- 
cupied by  a  nation  influences  the  manners,  habits,  and  intelli- 
gence of  the  people.  The  ever-craving  appetites  of  life,  espe- 
cially that  of  hunger,  operating  upon  each  individual  cannot  fail 
to  give  direction  to  his  inventive  habits,  determine  his  pursuits, 
and  impress  upon  him  a  character  for  all  time.  If  the  soil  will 
yield  grain  or  roots,  or  the  rivers  a  plenty  of  fish,  or  if  the  mount- 
ains, valleys,  and  prairies  are  stocked  with  game,  the  courst*  of 
an  Indian's  life  day  after  day  is  thereby  established  perma- 
nently, for  the  wants  of  nature  compel  him  to  om*  fixed  system 
of  procuring  food.  The  fooil  question  being  all-|>owerful  and 
not  to  be  pretermitted,  he  is  forced  to  become  a  hunter,  a  fisher- 
man, or  root-digger,  in  accordance  with  the  nature  of  the  coun- 
try he  occupies.  Varied  are  the  conditions  of  the  soil  and  cli- 
mate, as,  for  instance,  that  about  the  Mo^pii  towns,  which  is  so 
sandy  and  dry  that  they  sow  their  seed  so  that  it  germinates  in 
time  to  have  the  advantages  of  summer  rains.     All   must  stay 
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close  to  tlieir  crops  to  keep  oflE  rats  or  rabbits  ;  for  if  their  crops  are 
destroyed,  so  dry  and  barren  is  the  surrounding  country  tliat  it 
affords  few  other  natural  products.  On  the  other  haiid,  the 
Apache  lives  in  a  country  of  mountains  that  yield  game  of  all 
sorts,  also  seeds,  roots,  and  fruit,  with  small  but  rich  valleys  in 
which  he  plants  a  little  corn,  wheat,  etc.  He  need  not  stay  close 
at  hand  to  look  after  his  crop,  as  nothing  destroys  it.  He  can 
roam  and  find  plenty  to  eat  until  his  crop  is  ready  to  harvest. 
Thus  the  Aztec  is  a  wanderer,  while  the  Toltec  is  a  dweller  in 
communities. 

In  comparing  the  asserted  high  civilization  of  the  Indians  at 
the  period  of  the  Spanish  conquest  with  their  present  condition, 
we  see  a  great  diflEereuce,  which  can  only  be  understood  after 
taking  into  consideration  the  nature  and  productions  of  the 
soil,  tlieir  want  of  domestic  animals,  cutting-tools,  their  means  of 
cultivation  of  soil  and  their  manufactures.  One  can  come  to  no 
other  conclusion  than  that  the  Aztec  division  in  past  years  was  the 
same  as  at  the  present  day,  with  the  exception  of  slight  modifi- 
cation caused  by  wars  and  mixtures  of  the  two  divisions.  The 
men  of  the  Aztec  division  are  lazier  than  those  of  the  Toltec  divis- 
ion, making  their  females  do  nearly  all  the  work,  while  the  Toltec 
takes  a  greater  share  of  the  work  upon  himself.  The  Aztec 
seems  to  have  little  power  of  thinking,  makes  no  progress  nor 
effort  to  amend  his  life,  is  fearless  of  death,  bravely  submits  to 
his  inevitable  fate,  and  with  stolid  indifference  awaits  the  swiftly 
coming  doom  of  his  people.  The  Spaniards  made  a  mistake  in 
confounding  the  two  divisions.  The  Toltecs  being  the  most  in- 
dustrious had  more  wealth  and  better  dwellings,  and  were  entitled 
to  much  consideration  ;  but  the  Spaniards  say  less  of  them  than 
of  the  inferior  Aztecs. 

The  missionaries  of  )khe  Catholic  church,  more  than  all  other 
causey  combined,  changed  the  mental  and  physical  condition  of 
the  Indians  by  humbling  them  to  that  state  of  servitude  required 
by  them  to  be  meml^ers  of  that  church :  they  broke  their  native 
pride,  and  those  who  succumbed  to  that  degraded  condition  of  set- 
tlers around  a  mission  lost  all  self-reliance,  so  that  at  the  expul- 
sion of  the  Jesuits  and  the  abandoning  of  the  missions  they  were 
left  helpless,  their  spirits  broken  ;  those  who  robbed  them  of  their 
means  of  self-reliance  had  gone  ;  after  their  homes  and  lands  had 
been  taken  from  them  those  who  were  left  became  an  easy  prey  to 
the  avaricious,  who  easily  got  them  in  debt,  and  then  by  a  law  of 
their  own  creating  ever  after  held  these  people  and  their  descend- 
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ants  as  peons  or  slaves,  lM>cause  they  were  never  able  to  acquire 
money  sufficient  to  liberate  themselves.  At  the  conquest  Indians 
were  slaves  to  the  few,  but  afterwards  to  the  man  v. 

In  admitting  them  to  the  church  they  were  sprinkleil,  given  a 
new  name,  and  their  hair  wsis  cut  short.  Tliis  seems  the  chief 
difference  between  the  so-called  Christian  Indian  and  the  8*>- 
called  hesithen  Indian  of  that  part  of  the  country  previously  in- 
dicated. 

In  several  parts  of  the  country  under  consideration,  ruins  of 
dwellings  and  graves  of  both  divisions  of  Indians  are  to  b<>  found 
side  by  side  :  especially  is  this  the  case  in  the  valley  of  the  Rio 
Verde,  in  Arizona.  On  the  one  hand  are  cave-thvel lings,  on  the 
other  stone  buildings,  in  ruins.  Who  built  up  an<l  occupi<Hl  the 
caves,  and  who  built  and  inhabited  the  stone  structures  ?  The 
Toltec  division,  which  is  proven  by  the  articles  fount!  therein  :  the 
Aztecs  waging  war  upon  the  Toltecs  drove  them  from  the  val- 
ley and  took  j>ossession.  The  Aztt»cs  or  Apaches  claim  them  to- 
day, but  do  not  now  live  in  them,  because  their  military  enemies 
all  around  compel  them  to  keep  in  the  mountains.  Recently 
they  were  by  force  compelled  to  move  to  reservations. 

The  Toltec  dwellings  in  former  times  as  now  were  built  of  sun- 
dried  bricks  or  adobes  if  thev  were  mon*  easilv  made,  but  if 
stone  was  at  hand  then  that  was  used,  and  when  not  broken  into 
suiUible  sizes  by  natural  causes  stone  hammers  wen*  useil  to  re- 
duce them.  They  were  laid  up  n»gjirdless  of  joints ;  with  either 
kind  of  materials  they  made  very  goo<l  houses.  In  this  valley 
the  Toltecs  8electe<l  the  best  natural  positions  on  elevated  poinU, 
commanding  a  view  of  their  fields  below  and  of  the  surrounding 
country,  so  that  they  could  not  be  attacked  without  a  rhance  of 
seeing  their  assailants.  The  houses  wen»  generally  of  more  than 
one  story,  and  some  apj>ear  to  have  l>een  built  with  three. 

In  their  graves  with  the  dead  is  to  be  found  pottery,  etc.,  and 
about  the  dwellings  is  to  be  found  much'  broken  iH)ttery  of  a  qual- 
ity that  points  to  Pimo  and  M<Kjui  origin. 

The  caves  were  us4?d  as  dwellings  during  the  summer,  wh«»n 
they  lookwl  after  their  crops  ;  but  when  the  autumn  s«*t  in  fe^er 
and  ague  prevailed  in  the  valley,  the  Indians  remove*!  to  their 
houses,  built  of  stone  <m  the  blutls  above  the  eaves,  safe  fn>m 
ague.  The  caves  are  natural  excavations  in  the  rocks,  and  well 
ad^ipted  for  Indians'  dwellings.  The  Aztecs  drove  the  Toltecs 
out  of  this  vallev,  and  built  themselves  houses  <»f  stieks  coveretl 
with  straw  and  mud,  a  contrast  to  the  large,  airy  dwellings  in 
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the  caves  and  the  stone  buildings  on  the  bluffs.  Many  caves 
are  to  be  found  in  the  country,  and  they  appear  to  have  been 
occupied  by  the  same  people,  the  Toltecs.  The  Aztecs  left  many 
grave-yards,  which  are  distinguishable  by  piles  of  stones,  gener- 
ally of  a  circular  form,  but  with  no  regularity  as  to  distance 
apart.  In  one,  particularly,  I  noticed  a  number  of  graves  ar- 
ranged into  some  degree  of  order,  being  in  nearly  straight  rows 
and  several  in  a  row,  with  stones  piled  on  top  lengthwise  as  if 
to  indicate  the  height  of  the  deceased  when  living ;  but  in  both 
these  kinds  of  graves  there  was  nothing  beyond  ashes  and  pieces 
of  human  bones  placed  nearly  in  the  centre. 

The  ruined  cities  built  of  adobes  in  the  provinces  of  Durango 
and  Chihuahua,  Mexico,  are  like  the  seven  cities  of  Civola,  or 
towns  of  the  Pueblo  Indians  of  New  Mexico,  mentioned  by  the 
Spanish,  who  speak  of  the  great  wealth  of  the  people  living  in 
them ;  if  they  were  formerly  wealthy  they  are  not  now,  and  the 
quality  of  the  soil  ihust  have  changed  and  more  water  must  have 
flowed  over  the  surface.  These  people  in  early  days  had  no 
domestic  animals,  so  they  must  have  depended  upon  the  soil  of 
their  immediate  neighborhood  for  whatever  they  possessed.  Now 
it  is  a  dry,  sandy  waste,  and  these  people  can  scarcely  obtain 
the  plainest  living,  much  less  gain  the  wealth  spoken  of  by  the 
Spaniards. 

The  people  of  these  seven  towns,  as  all  those  inhabiting  that 
section  of  country  under  consideration  were  called  by  the  Span- 
iards Aztecs,  despite  the  wide  differences  between  them.  They 
SQemed  to  have  no  other  idea  tiian  to  make  these  people  appear 
great,  powerful,  and  wealthy,  in  order  to  gain  the  favorable  con- 
sideration of  their  king,  on  the  one  hand ;  and  to  make  them  to 
appear  great  idolaters,  offering  up  human  sacrifices  to  their  gods, 
on  the  other  hand,  to  please  the  church.  But  I  have  not  been 
able  to  find  any  indications  of  idols  among  them  other  than  what 
they  have  derived  from  the  missionaries.  They  have  many  dolls 
made  of  clay  by  the  females  for  the  children  to  play  with,  and  for 
no  other  purpose,  many  of  which  have  been  taken  away  and 
called  gods.  I  have  seen  them  in  museums  marked  as  coming 
from  these  people. 

The  church  lias  tried  to  impress  upon  the  Indian  mind  a  rev- 
erence for  a  Montezuma  whom  they  were  taught  would  come 
some  day,  if  they  were  good,  to  rule  them,  and  historians  say  he 
lived  and  ruled  the  city  of  Mexico.  If  he  had  been  a  great  ruler, 
and  the  impression  had  ever  been  conveyed  to  Indians  by  natural 
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causes  that  he  was  to  come  in  the  future  to  rule  over  them,  they 
would  be  likely  to  have  a  remembrance  in  some  legend,  but  none 
of  the  Indians  living  in  the  section  under  consideration  seem  to 
know  anytliing  themselves  regarding  Montezuma.  We  are  also 
told  by  historians  that  the  Indians  mount  their  house  tops  in  the 
mornings  and  turn  towards  the  east  and  look  for  Montezuma ; 
this  I  have  never  seen,  though  I  have  visited  several  of  their 
towns.  In  questioning  the  oldest,  who  are  the  most  reliable,  re- 
garding Montezuma,  in  every  inst^mce  I  have  been  told  that 
Montezuma  was  a  Spanish  not  an  Indian  god  ;  tliey  knew  noth- 
ing of  him  except  what  the  Spanianls  taught  them.  Among  the 
Daigano  Indians  of  Hot  Springs,  California,  are  two  that  remem- 
bered the  first  missionaries  that  csime  among  them.  They  were 
then  about  half  grown,  and  remembered  well  the  events  of  that 
period,  though  they  are  now  very  old.  Among  the  many  ques- 
tions I  asked  them  was  the  following :  What  was  your  mode 
of  burial  before  the  Spaniards  came  among  you  ?  They  answered, 
**  We  burnt  our  dead.''  Several  others  of  the  same  place  ssiid  the 
same  thing.  To  the  question,  Do  you  know  anything  of  Mon- 
tezuma ?  the  oldest  two,  as  also  several  others,  answered,  ^'  Not 
of  ourselves,  but  the  S{)aniards  told  us  about  him.  He  is  a  Span- 
ish god.**  On  visiting  a  band  of  the  same  Indians  living  on  the 
border  of  Lower  California,  and  having  with  me  a  Spaniard  sis  in- 
terpreter, on  entering  a  house  the  first  thing  that  he  saw  was  a 
doll  made  of  clay  (Indian  mothers  maike  tliem  for  their  children 
and  burn  them  as  they  do  earthern  ware).  He  cried  out,  ^'  There 
is  Montezuma,  the  Indian's  god.**  At  this  a  venerable  man  rose 
up,  and  with  anger  in  his  face  said,  *'  No  Indian  ginl ;  Montezuma 
is  Spanish  god.'"  On  my  questioning  sevenil  of  both  sexes  upon 
tiie  same  subject,  all  asserteil  that  Montezuma  was  a  Spanish  and 
not  an  Indian  god.  Among  the  mission  churches,  rendered  sis 
attractive  as  possible  to  please  the  Indians,  many  strange  cus- 
toms and  ceremonies  crept  into  the  form  of  worship.  A  special 
saint  was  created  for  the  Indian's  benefit,  to  watch  over  him.  If 
he  has  benefited  by  all  the  church  has  done  for  him,  then  retro- 
gression must  have  a  new  meaning.  The  influence  of  the  church 
and  the  extensive  system  of  intermarriage  by  the  Spaniards  have 
so  changed  both  divisions  of  the  race  held  under  their  dominiim, 
that  we  have  an  amalgamated  variety  different  from  lN)th  and 
very  inferior  to  either,  especially  to  the  Toltees. 

As  to  where  the  Indians  came  from  that  have  in  former  davs 
and  do  now  live  in  the  country  acquired  from  Mexico  I  will  not 
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.  (nil  will  only  rtM'iiark  ih'Ai  Tii*?  crrniationists  or  Azt«*(;s  look 
hi-.  .l:ipnnoM\  wlr/.'/  lij-  T  -.Tr^::*^  't  V'iir\'in<r  Iiidisins  look  more 
III-.'  rinui's*'.  n  u  :»ii":v  il  *;':!i,'J:ir-T  ..f  features  but  in  manners 
:iii.l  iMj-^ii^iu-^.     Tnt  v**'!^-v-r  i;i,:  ^n*^>mmunicative  disposition  of 

li  i.  •.:■-•  jii;  r  -«^*r'--  r^*r;nir«*ti  among  all  the  presf-nt  tribes  of 
InaKiii  1  :i:-  '.  i :-?  ••-ct-:^-  uni  Mexico,  ])roof  would  no  doubt 
I*  LitLi-!--  ■  -r  :  :  v  i.-i  rTt-miin^'  tt)  which  of  the  divisions  thev 
!-    •  •_    1-  -     ••    -^^trf. — if  of  pure  blood  or  a  mixture  of 

'»■.     •'\       -. .         :..  iir*"  v^-^^»  made  as  to  the  causes  which  led  to 

.:  :'^r    ls»*  .r^:id  to  the  conclusion  that  all  the  trib(?8 

:  1-    TT.-i  -li visions.     Cert^iinly  the  Mamlans  and 

-   -     ..■■■•    :■ '-n.a--n;iiit-rs  btflonged  to  the  Tol tec,  while  many 

i     .Li::in:i  .ippear  to  be  Aztec  in  their  origin.     May 

.^iLi*:  .:::  ...uians  h^:  Chinese  and  Japanese  under  another 

;•—  "^T^.iniarfls  may  be  somewhat  excused,  perhaps,  for 

:.   -  ::-r     \:v22«*rations.     They  themselves  were  not  so  ad- 

•I    1  iiixn'-ulture,  architecture,  and  the  domestic  arts  as 

V-    -•■•■.    iml  when  they  beheld  a  strange  land  with  a  new 

iivriiir-tl.  they,  comparing  them  with  themselves,  con- 

i:     lie  Mexicans  wen^  a  great  people,  as  they  were  con- 

■_     :'-\i-  surroundings  and  tools  and  materials  to  work  with. 

■••  ^nrix.  both  divisions  of  them.     The  fault  was  in  exajx- 

_:     ii-ir  THiilth  so  as  to  be  the  gainers  thereby,  and  making 

,     -o    le  what  they  appear  not  to  have  been,  idolaters,  so 

nitiiic  exeite  the  zeal  of  a  religious  denomination  to 

.  '     i:i.'iij^  them  and  to  force  upon  them  a  new  set  of  customs 

!   v.. Jilt  I  btr  the  cause  of  their  degeneration.     It  could  scarcely 

>;'H.!:4-«1  iit  the  early  historians  that  they  would  studv  the 

.  ;;ji   •iutru'tti'r  with  the  view  of  ascertaining  the  particular  dif- 

-Mii't-s  -H'tweeu  tlu^m,  as  thev  were  lookin*;  at  them  with  a  view 

•    :>'r   uvu  reward,  and  without  auv  consideration  of  the  Indi- 

-   'laciM'ial  welfare  or  historv.    Whether  Aztec  or  Toltec,  bv  far 

iir^Hr  number  soon  became  hewers  of  wood  and  drawers  of 

•^-.^ir  r«»r  rlie  mission  establishments  or  for  a  few  Spaniards.     The 

,..:er  inado  wealth  at  tlie  expense  of  the  lives  of  thousands  of  In- 

...iiis  •'!  bi>th  sexes,  who  were  worked  to  death  in  nunes,  on  farms, 

td  in  various  (.►ivu  pat  ions.     The  great  aim  oi  the  rich  was  to  be 

.iO  aM«l  t>  fi^mpt'l  the  po«»r  to  lalxir  to  make  them  rich. 

riie  ort\»rcsot  the  missions  were  to  have  the  rich  subservient  to 

'biNu,  so  cliat  nothing  Ciiuld  btr  done  by  them  without  the  sane- 
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tion  of  the  church.  So  the  church  owned  the  rich,  anil  the  rich 
owiitKl  the  poor.  Thu8  it  waa  until  Mexico  Wcame  a  repub- 
lic and  the  church  lost  its  ]X)wer.  Since  the  llnite<l  States  ac- 
quired that  part  of  the  country  under  considenition  the  Aztecs 
and  Tolte4*8  have  !>een  left  to  choose  their  own  manners  and  cus- 
toms, except  tiiose  that  have  aln»aily  become  |K»ons,  who  were 
under  the  authoritv  of  tlR*ir  owners,  and  so  remained  until  after 
tlie  late  war,  when  the  Congress  of  tiie  United  States  passed  a 
law  abolishing  peonage  or  servitude  for  debt. 

Tlie  publislied  accounts  by  the  early  Spanish  historians  have 
been  copitnl  by  most  mixlern  historians  as  if  they  could  be  any- 
thing but  inaccunite ;  few  imply  even  doubt  as  to  the  truthful- 
ness of  the  accounts.  But  if  thev  had  visited  the  country  and 
seen  the  nature  of  the  soil,  the  climate,  and  natural  productions 
at  the  prestMit  time,  and  then  looked  back  at  the  Indian  without 
modern  tools,  nuichinery,  domestic  animals,  modern  finvarms, 
cKithing,  and  iutro<luced  gniins,  etc.,  and  left  out  of  sight  the 
Europeans  and  their  customs,  the  historians  would  have  copied 
much  less  from  old  authorities.  The  actual  condition  of  the  In- 
dian and  his  surroundings  before  he  was  at  all  tampered  with  by 
Euro|H'ans,  when  impartially  viewed,  will  compel  any  one  to 
adopt  different  conclusions  from  the  old  chroniclers. 

Let  us  consider  the  descriptions  of  what  they  are  pleased  to 
CiiU  Montezuma's  palaces  and  his  entertainments  of  Cortez  and 
his  folio wt»rs.  There  is  scjirce  a  European  monarch  that  could 
proiluce  more  jKmip  and  t'xtravagance.  Only  contemplate  the 
feasts  of  the  re|K)rted  magnitude  gotten  up  by  the  Aztecs  !  They 
could  not  have  had  houses  large  enough,  nor  is  it  ])ossible  for  a 
ruth*  people  with  their  native  resources  to  have  obtained  the  va- 
riety and  quantity  of  articles  said  to  have  been  use<l  by  the  re- 
puted Montezuma  to  feed  the  (Spaniards;  it  would  take  but  a 
short  timt^  to  eat  out  an  Indian  community,  with  only  their  native 
m<xle  of  farming  ;  it  would  require  more  executive  ability  than 
is  grntTally  jMjssess«Ml  by  even  the  smartest  of  the  Toltecs,  much 
less  tlu»  Aztec  Indians,  to  carry  on  an  establishment  of  the  char- 
actt^r  of  that  attributed  to  the  so-called  Montezuma.  Consider 
what  it  must  take  to  fee«l  the  army  of  servants  he  is  said  to  have 
had  ;  thc»n  the  wealth  he  gave  to  the  Spaniards  and  that  they 
took  by  force.  One  <»an  come  to  no  other  conclusion  than  that 
the  Indians  have  siidly  degenerated  since  that  time,  for  they 
could  not  bring  forth  food  or  wealth  at  this  day  as  they  are 
said  to  have  done  at  the  concpiest.     There  is  something  unnat- 
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vf<.  li.  i&L  IiAdlioi,  however  great  he  may  be,  hariDg  mu 
i..u.',^^  vf  fvlivw«fn»  about  him.  Indian  men  eep&csuiliy  jm:  ut 
^:  "r^:9r  v^  «i£rv. sud<r  that  it  in  doubtful  if  bo  large  a  unmbf?  anifl 
'^  -»r^:  t  J*'  iLsar  ^urp^jue  ;  they  would  revolt,  and  who  oouid  pn* 
Tij^tw:  vvj.'jL£it>^r  servants  would  belong  to  aimuii  » 


'  *T, 


■T  fa.!i: 


/•-*' 


and  it  is  nearly  a  universal  fact  thm  if 
4.  :iu:i — 7  jfc  'At^iud^id  with  any  one  the  whole  famiiy  uisir 
-*!.  :^iie..  Aj::  Ibdiaja's  family  comprises  all  hifr  rehcdanb: 
-V.  w.  :.>?  "Tt  ar  /.'Sfe  --Ukd  q^rvants  of  the  supposed  Mciotezamai  wmui 
ifji-'ju.  «  y.wjrfi.i^  -^LTsav  v-»  withstand. 

1 «  JL  '^.-^  'Mfjr^  "T'iXhful  version  would  be  simply  to  Btai«  xbtt 
^  .br^  z^^it^j^  -A  Azsfef^  fndiafiH  lived  in  the  city  of  Mexico  st 
!->:  -_vi>?  * ,',fj^  suitiis  hilt  appearance.  They  were  govfaned  bjr 
;>.  r^.^  V. ..  .ii#i  :«,  f^-v  haxig<?rs-on,  as  all  chiefs  have ;  geneEaJhr 
1^  f v-..k.i.'.^2  ^  r<sr:  ar'.ujvi  him.  Chiefs  of  both  these  drnsioiii 
'^j^:^^  •--.'iiciiiEt^iCj.c.  a,r«r  r«=*^iir»i«l  to  procure  th^  own  provisioBu 
ZL^i  jt.  iui  w.v)c»  :kjui  '■.til^ir^.si  do.  A  chief  is  estimated  br  his 
wi-^b.:!!.  I  ItkTc  z^T*a  'Ajifcr'i'^i  anything  like  tribate  or  taxa 
b*riii^  <--.»Ii«3Cied  vy  a  dxLef.  Presents  are  not  only  giyen  bot  r^- 
<jir^*r<l  bv  thif  chief e. 

<Ju*T  ihlu'f  'ub  (>^rcaiu:  'tx>ih  the  divisions  of  Indians  when  one 
di»rfc  lift  him  J^  either  burut  or  buried:  everything  that  the  dead 
pA>i)e?»t>ei'i  or  Lib  fri»r!jd&  liUfL  ^v^n  to  his  clothing,  is  thrown  apr»n 
hiri)  Uj  l>e  ^fith^-r  cotiNumed  with  him  or  be  put  with  him  in  the 
'^r4.v^.  'i'liit*  is  a  j^reat  barrier  to  the  accumulation  of  property. 
for  not  ev«-n  money  or  ornaments,  however  valuable,  are  with- 
held from  the  d<^.  The  living  relatives  march  from  the  last 
nesting- place  of  the  dead  or  from  their  ashes  with  nothing.  The 
d«'aii  have  it  all,  and  the  living  will  not  go  near  the  spot  again 
or  iiuiutioii  the  name  of  the  dead  ;  it  is  so  with  both  divisions. 
This  would  warrant  the  conclusion  that  they  care  not  to  convey 
events  to  hist^iry.  A  great  deal  is  said  about  historical  repre- 
stMitations  on  ro<;kH.  I  have  seen  the  present  Indians  make  rep- 
r«»H<*ntation«  on  nx^kn  like  tlie  so-called  hieroglyphics,  and  I  have 
invariably  l>e<*ii  told  by  them  that  they  were  made  only  for  fun, 
and  had  no  moaning. 

It  in  very  difli(!ult  to  reconcile  the  accounts  given  of  the  people 
living  in  tin?  rity  of  Mexico  at  the  time  of  Cortez's  appearance 
with  liny  of  the  present  Indians.  One  of  two  conclusions  may 
be  adnptinl  :  if  tlio  people  of  the  city  of  Mexico  belonged  to  either 
of  the  two  divisions  of  Indians,  then  there  has  been  wonderful 
d«»g«'noration  among  them  ;  or  possibly  those  found  were  a  special 
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creation  attended  with  all  the  wealth  and  display  for  the  pur- 
pose of  honoring  the  captors  of  Mexico,  and  destined  to  disappear 
as  soon  as  the  crafty  conquerors  had  accomplished  their  object. 


NOTES  ON  THE  BREEDING  HABITS  OF  THE  GOLDEN- 
WINGED  WOODPECKER. 


BY    DAVID    A.    LTLE,    U.  S.  A. 


/^N  the  afternoon  of  May  6,  1877,  as  I  was  strolling  among 
^^  the  trees  in  the  lower  part  of  the  Armory  grounds,  at  Spring- 
field, Massachusetts,  I  heard  the  faint  hammering  of  a  woodi>ecker 
(^Culaptet  auratus^.  Listening  intently  for  some  moments  to  as- 
certain, if  possihie,  the  dinK;tion  from  whence  the  sounds  came,  I 
proceeded  onward  with  the  stealthy  tread  of  the  Indian,  — 
learned  long  since  in  the  wilds  of  the  far  West.  After  advanc- 
ing in  this  noiseless  manner  for  some  rods,  I  again  halted  and 
turned  my  ear  successively  in  different  directions  the  better  to 
catch  the  faint  sounds  mad^  by  the  industrious  feathered  artisan. 
Again  I  heard  the  rapping,  and  satisfied  that  I  was  traveling  in 
the  proper  course  I  advanced  some  distance  farther  in  the  same 
quiet  manner,  and  upon  listening  attentively  for  about  a  minute 
I  was  rewarde<l  by  hearing  the  sounds  much  more  plainly. 

I  now  redoubled  my  caution,  following  the  sound  more  and 
more  slowly  for  fear  of  alarming  the  shy  worker.  At  last,  I 
directed  my  attention  to  three  trees,  in  one  of  which  I  was  con- 
vinced that  the  wooilpecker  was  working.  The  mufBeil  sounds 
indicated  that  the  bird  had  already  pi>netrated  the  trunk  of  the 
limb  or  tree  in  which  the  nest  was  to  be  made.  Carefully  I 
approached  the  first  tree,  and  placing  my  ear  in  contact  with 
the  trunk  I  awaited  a  repetition  of  the  hammering.  Again  I 
heard  it,  but  no  more  audibly  than  before  reaching  the  tree.  I 
tried  the  second  tree  with  better  success,  for  by  pressing  my  ear 
against  the  trunk  I  could  hear  the  thumpings  very  distinctly  in- 
deed. Now  I  was  sure  that  I  had  found  mv  bird,  which  couclu- 
sion  was  stnmgthene<l  by  finding  among  the  gniss  near  the  fiiot 
of  the  tree  quantities  of  small,  fresh  chips  which  the  bird  had 
ejected  from  his  newly  locsited  domicile. 

These  chips  were  scattered  over  quite  an  an»a  in  the  vicinity 
of  the  tree.  On  stealthily  retreating  from  the  ro<its  of  the  tree 
in  the  direction  indicated  by  the  chips,  I  SiiW  the  hole  bored  by 
the  object  of  my  search.     It  had  been  screened  from  my  view 
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by  some  branches  which  were  just  leaving  out.  The  hole  was 
situated  near  the  top  of  a  tall  stump  of  sugar  maple,  the  upper 
part  of  which  had  been  carried  away  by  some  wind-storm. 

I  laid  down  upon  my  back  on  the  ground,  in  order  to  com- 
mand a  better  view  of  the  hole,  and  for  fifteen  minutes  I  neither 
saw  nor  heard  anything.  I  suppose  the  bird  had  heard  some 
sound.  Patiently  waiting  during  this  time,  I  at  last  discerned 
the  side  of  his  bill  near  the  lower  edge  of  the  hole.  Then  he 
raised  his  head  a  little,  so  that  his  side  and  bill  were  visible,  and 
watched  with  this  eye  for  nine  minutes  by  my  watch,  remain- 
ing motionless  during  the  whole  time.  At  the  end  of  this  in- 
terval he  dropped  to  the  bottom  of  his  hole  and  a  minute  later 
his  head  appeared ;  gLancing  warily  around,  he  thrust  it  out 
and  I  saw  he  had  a  bill-full  of  chips ;  these  were  protruding  on 
both  sides  from  between  his  mandibles.  With  a  flirting  motion 
of  his  liead,  he  scattered  the  chiplets  in  the  air,  and  gazing 
around  for  a  moment  he  disappeared  in  his  hole. 

This  operation  he  repeated  several  times,  always  reconnoi- 
tring the  vicinity  before  and  after  disposing  of  the  chips  brought 
up.  A  couple  of  boys  passing  just  as  he  had  thrown  out  a  load 
of  chips,  he  dropped  to  the  bottom  of  his  nest  in  haste,  and  not  a 
sound  was  emitted  for  another  fifteen  minutes,  when  a  part  of  his 
bill  was  again  visible  as  he  came  up  to  see  whether  or  not  the 
enemy  had  withdrawn.  Five  minutes  later  he  put  his  head  out  of 
the  hole,  glancing  quickly  in  every  direction.  This  series  of  ob- 
servations lasted  for  five  minutes,  when  he  disappeared,  and  in  an 
instant  reappearing  he  emerged  from  the  hole  and  perched  upon 
a  limb  about  a  foot  from  it.  Here  he  stood  for  five  minutes 
more,  though  it  appeared  to  be  much  longer,  and  then  flew  to  a 
high  tree  about  fifty  yards  distant,  where  he  rested  for  a  mo- 
ment, and  then  vanished  among  the  trees.  The  female  was  not 
seen  upon  this  occasion.  On  May  27th  the  female  was  found 
incubating,  and  the  male  was  seen  upon  a  tree  some  distance 
away,  apparently  cheering  her  by  an  affectionate  call. 

On  referring  to  my  note-book,  I  find  the  following  under  date 
of  May  27th  :  — 

"  A  little  over  two  weeks  ago,  my  attention  was  attracted  by 
the  appearance  of  a  second  pair  of  these  beautiful  woodpeckers 
upon  the  trees  in  the  Armory  grounds.  They  were  very  shy, 
but  were  evidently  pairing.  The  female  would  fly  from  tree  to 
tree,  where  the  male  would  follow  her,  uttering  a  peculiarly  low, 
cooing,  assuring  cry.     This  note,  or  rather  succession  of  notes,  is 
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Iicsird  only  during  the  mating  si^ason.  Very  early  a  morning  or 
two  later,  I  found  them  upt>n  a  tree,  quite  near  together.  The 
male  was  very  demonstrative  in  his  love-making.  At  short  in- 
tervals, he  would  droop  his  wings  slightly,  spread  his  tail,  nod 
or  bow  his  head  towards  the  female,  first  to  one  side  and  then  to 
the  other,  all  the  while  uttering  his  low  love  csirol.  She  recip- 
rocated his  bows,  bowing  every  time  he  did,  but  uttering  no 
note  that  I  could  detect. 

*'  The  jdfTectionate  anxiety  of  this  feiithered  Ad<mis  to  appear 
well  in  the  eyes  of  his  mistress  seemed  most  ludicrous  to  the  be- 
holder, while  at  the  siime  time  there  was  such  an  air  of  loving 
tenderness  and  devotion  in .  both  his  voice  and  lictious  that  the 
sympathy  of  the  spectator  was  at  once  enlisted  for  the  success 
and  happiness  of  so  gallant  though  so  awkward  a  w<K)er. 

**  This  courtship  continued  for  about  one  week,  during  which 
time  the  happy  pair  h:id  fixed  upon  the  site  for  their  future 
home.  This  they  located  upon  the  dead  limb  of  an  elm,  sixty 
feet  from  the  ground.  The  tree  stoml  at  the  side  of  a  much- 
traveled  road  and  near  some  shops.     Here  their  troubles  beg-an. 

*'*'  Again,  the  truth  of  the  old  adage  ^  that  the  course  of  true 
love  never  runs  smooth  '  was  vindicated.  For  in  a  trtn*  near  that 
chosen  for  their  future  nest  resided  a  colony  of  English  sparrows, 
whose  pugnacity  is  well  known.  The  paucity  of  leaves  on  the 
trees  exposed  the  handsomely  colored  woodjHMjkers  to  the  dan- 
ger of  discovery  by  their  fiery  little  enemies,  the  moment  they 
alighted  u|>on  their  chosen  limb.  Xo  sooner  did  our  woodpeckers 
begin  the  ojHjration  of  outlining  the  hole  for  the  entrance  to  their 
domicile  than  they  were  furiously  assailed  on  all  sides  by  the  en- 
raged sparrows.*  The  wooil peckers  would  awkwardly  doilge  their 
blows  and  get  on  the  op[K>site  side  of  the  limb,  but  the  sparrows 
returned  again  and  again  to  the  attack,  until  the  woo<lpeckers 
would  seek  safety  in  flight.  Still  the  devotinl  pair  did  not  despair. 
Time  after  time  would  they  return  and  work  a  little  while  until 
discovered  by  their  sharp-eyed  enemies,  when  they  would  again 
t;ike  refuge  in  flight.  At  the  end  of  a  fortnight  the  leaves  hail 
come  out  sufficiently  to  screen  them  fnmi  the  view  of  the  spar- 
rows, but  as  people  and  teams  were  consUmtly  passing  the  tree, 
their  shyness  kept  them  retreating  almost  every  few  minutes. 
This  morning  I  find  one  of  them  busy  chiseling  away  at  the  hole.'* 

1  So  it  seems  that  the  flicker  is  to  be  added  to  the  lonj;  list  of  birds  which  thne 
wretched  interlopers  attack  and  harass.  Dr.  Thonins  M.  Bn>wer  has  so  lonf?  per- 
siste<l  in  his  denial  of  the  facts,  in  the  face  of  testimony  no  lets  explicit,  that  it  is  a 
question  with  me  whether  he  f^iil  not  pooh-pooh  this  awaj  too. —  Elliott  Coues. 
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A  week  later  their  arboreal  home  had  so  far  progressed  that 
they  could  enter  and  be  screened  from  the  view  of  their  vexatious 
little  enemies.  Here  they  worked  and  delved  —  if  I  may  be 
allowed  the  term  —  for  another  week  to  secure  the  proper  depth. 
The  ground  for  several  yards  around  the  tree  was  strewn  with 
the  tiny,  white  chips  brought  up  at  intervals  and  cast  to  the 
winds  with  that  peculiar  flirt  of  the  head  and  bill  which  is  char- 
acteristic of  this  avian  family.  About  the  middle  of  July,  I 
found  both  parents  busily  occupied  in  searching  the  trunks  and 
limbs  of  trees  for  larvse  and  worms  to  feed  their  young.  Dur- 
ing and  after  the  period  of  incubation,  the  familiar  notes  of  this 
bird  were  rarely  heard  except  very  early  in  the  morning.  The 
first  week  in  August  both  families  of  woodpeckers  disappeared 
and  have  not  been  seen  since. 


RECENT   LITERATURE. 

Cope's  Vertebrate  Paleontology  of  New  Mexico.*  —  The 
present  volume  of  nearly  four  hundred  pages  of  text  and  upward  of  sixty 
plates  comprises  Professor  Cope's  final  report  upon  the  vertebrate  pal- 
aeontology of  New  Mexico  to  the  Wheeler  survey.  The  species  here 
described  and  figured  have  in  greater  part  been  previously  characterized 
in  various  preliminary  papers  published  by  Professor  Cope  during  the 
last  three  years ;  they  are  here  treated  more  in  detail,  with  the  addition 
of  nearly  one  thousand  excellent  figures.  The  volume  hence  takes  rank 
as  one  of  the  most  important  contributions  to  North  American  verte- 
brate paheontology  that  has  yet  appeared.  Among  the  results  attained 
are,  as  announced  by  the  author,  '^  the  elucidation  of  the  structure  of  the 
western  slope  of  the  Rocky  Mountains  and  the  plateau  to  the  westward 
of  them,  in  Northwestern  New  Mexico;"  "the  determination  of  the 
fresh-water  character  of  the  '  Triassic '  beds  in  that  region  ; "  "  the  dis- 
covery of  extensive  deposits  of  the  Lower  Eocene,  equivalent  to  the 
Suessonian  of  Western  Europe ; "  "  the  determination  of  the  faunae  of 
four  periods,  in  basins  which  had  not  previously  been  explored,  namely, 
in  the  Trias,  the  Eocene,  the  Loup  Fork  Epoch,  and  the  Postpliocene  of 
the  Sandia  Mountains."  The  number  of  species  of  extinct  vertebrata 
**  obtained  during  the  season  of  1874,"  and  described  in  the  present  report, 
are  "?  Triassic,  4  ;  Cretaceous,  13  ;  Eocene,  87  ;  Upper  Miocene  (Loup 
Fork),  30;    Postpliocene,  2;"    making  a  total  of  136  species.     The 

1  Report  upon  United  States  Geographical  Surveys  West  of  the  One  Hundredth 
Meridian.  In  charge  of  First  Lieut.  Geo.  M.  Wheeler,  Corps  of  Engineers  U.  S 
Army.  Vol.  IV.  Palieontolotry,  Part  II.  Report  ujton  the  Extinct  VertebraSa  obtained 
in  Nciv  Mrrico  by  Parties  of  the  Expedition  of  1874.  By  Prof  E.  D.  Copk.  4to, 
pp.  xii.,  370;  pis.  xxii.-lxxxiii.     Washington.     1877. 


1877.]  Recent  Literature.  761 

greater  part  of  the  remains  on  which  this  report  is  base<l  were  collected 
bj  the  author  himself,  who  thus  hail  the  opportunity  of  becoming 
fiuniliar  with  their  stratigraphical  relations. 

In  discussing  tlie  character  of  the  great  Eocene  plateau  of  New  Mex- 
ico, first  explored  bj  Professor  Cope  in  1874,  it  is  claimed  that  the  Ter- 
tiarj  mammalian  fauna  originated  through  a  migration  from  the  south- 
ward, replacing  the  Mesozoic  type  of  Saurian s  which  had  until  then 
occupied  the  ticld.  **  New  Mexico,"  he  ctMicludes,  **  was  then  no  doubt 
the  source  from  which  the  fauna  of  Wyoming  was  deriyod,  and  the  exten- 
sion of  the  Wahsatch  [or  Green  River]  fauna  probably  prove<l  fatal  to 
the  latest  repreAcntatives  on  the  American  continent  of  tlie  dinosaurian 
and  other  reptilian  forms  of  Mesozoic  time.^ 

The  work  before  us  is  divided  into  three  chapters:  the  first  is  de- 
voted to  the  Fossils  of  the  Mesozoic   Periods  and  the  Geology  of  the 
Mesozoic  and  Tertiary  Bed^ ;  the  second  to  the  Fossils  of  the  Eocene 
Period  :  and  the  third  to  the  Fossils  of  the  Ijoup  Fork  E|)och.     The 
Mesozoic  vertebrata  descrilied  embrace  a  single  species  of  fish  airHHl  to 
the  Afugillida,  a  large  crocodilian,  and  a  large,  ^  probably  terrestrial " 
animal,  ^  with  |K>werful  fore  and  hind  limbs  suliequally  develoiietl,"  called 
Dystrophatu  vitemala^  of  doubtful  class  afiinities.     The  Eocene  types  in- 
clude sevenil  forms  known  also  from  the  Cretaceous  and  Tertiary,  and 
the  Lt^pidtMtoid  genus  Clasles,  known  tlius  far  only  from  the  Eocene  of 
the  H<»cky  Mountains.     The  reptiles  are  more  numerously  representetl, 
and  embrace  turtles,  croi*cMlilians,  and  ophidians.     Of  the  six  genera  of 
turtles  three  (  Trionyx^  Dtrmatemys^  and  Kmys)  still  exist.     Tlie  several 
species  of  croco«liles  are  referre^l  (^ome  of  tliom  doubtfully)  to  the  exist- 
ing genus  (^rocodilug.    The  only  bin!  dewril>e<l  {Diatryma  giganfea)  was 
of  large  size,  the  single  tarso-metatarsul  l>one,  by  which  it  is  thus  fiir 
known,  having  a  breadth  at  its  proximal  end  ^  nearly  twice  the  diameter 
of  that  of  the  ostrich.     Its  discovery  introduces  this  group  of  birds  to 
the  known  faunie  of  North  America,  recent  and  extinct,  and  <lemon- 
strates  that  this  continent  has  not  been  destitute  of  the  gigimtic  forms  of 
birds  now  confined  to  the  southern  hemisphere  faunae.**     It  i8  considercil 
as  allied  to  Gtutornit  Ilebert  of  the  Eocene  of  France.     The  mammalia 
of  this  perioil  are  numerouH,  amounting  to  fifty-four  sfiecies.     Of  these, 
ten  are  referred  to  the  order  Periuodartyla^  eight   to  the  onier  *•  Ambiy- 
jyoda**  thirty  to  his  new  onler  **  liunoUieria^^^  and  three  to   the  order 
Rodentui,     S|>are  will  not  jK^nnit  of  more  than  a  brief  noti<'e  of  these 
groups,  the  afiinities  and  characteristics  of  which,  and  their  varicnis  sub- 
divisions, are  <liscu!*se<l  in  detail.   The  liunftf/ieria  were  abundantly  repre- 
sented during  the  North   Anieriean   Eocene,  during  which  [>eri<Ml  they 
♦•fnlfille*!  the  functions  of  the  existing  ('arHivi/ra."     While  they  agree 
quite  nearly  in  structure  among  themselves,  they  differ  in  im|x»rtant  par- 
ticulars from  the  true  Carnivora.     They  are  «lescril)e<l  as  varying  from 
the  size  of  a  wea«el  to  that  of  a  jaguar.     Some  of  the  fmzzling  forms 
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here  brought  together  were  at  first  referred  to  the  Carnivoroy  others  to 
the  lemurine  Quadrumana,  others  to  the  Jnsectivora ;  others  still  have 
been  supposed  to  have  ungulate  affinities,  and  others  constitute  Pro- 
fessor Marsh's  order  TiUodontia,  Professor  Cope  considers  that  his 
order  Bunotheria  cannot  be  defined  so  as  to  separate  from  it  the  existing 
Insectivora.  Under  this  ordinal  name  he  hence  includes  the  existing 
Jnsectivora  as  a  suborder,  and  considers  that  further  investigations  will 
be  necessary  to  determine  the  relations  of  the  Prosimia  to  this  order. 
The  Bunotheria  are  divided  into  five  suborders :  Oreodonta,  MesodontOj 
Insectivora,  Tillodonta,  and  TtBniodonta^  which  subdivisions  are  re- 
garded as  not  more  heterogeneous  than  those  of  the  Marsupcdia.  The 
affinities  of  the  Bunotheria  are  very  divergent.  While  the  Insectivora 
maintain  their  typical  characters,  the  Tillodonts  show  a  certain  kind  of 
affinity  with  the  Rodents,  and  the  Tseniodonts  present  ^  a  point  of  con- 
nection with  the  fkleutates,"  —  the  first  hint  of  relationship  between  this 
anomalous  order  and  the  other  mammals.  The  Mesodonts  are  appar- 
ently related  to  the  Prosimise  and  Quadrumanes,  as  are  the  Creodonts 
to  the  Carnivores.  If  these  interpretations  prove  to  be  correct,  we  have 
in  the  Buuotherians  an  extensive  early  generalized  group  foreshadowing 
the  later  more  specialized  mammalian  orders  of  the  present  day.  To 
this  group  are  referred  many  of  the  mammalian  genera  of  the  early 
£ocene  of  Europe,  as  well  as  the  Wahsatch  and  Bridger  founaB  of  the 
early  Eocene  of  North  America. 

The  order  Amblypoda  is  regarded  as  the  most  generalized  order  of 
hoofed  mammals,  ^*  being  intermediate  in  the  structure  of  their  limbs  and 
feet  between  the  Proboscidia,  the  Perissodactylay  and  the  Artiodactyla," 
which  fact,  ^*  together  with  the  small  size  of  the  brain,  places  them  in 
antecedent  relation  to  the  latter,  in  a  systematic  sense,  connecting  them 
with  the  lower  mammals  w^th  small  and  smooth  brains,  still  in  existence; 
and  in  a  phylogenetic  sense,  since  they  precede  the  other  orders  in  time, 
they  stand  in  the  relation  of  ancestors.  It  is  doubtless  true  that  the 
Amblypoda  were  the  ancestors  of  all  living  ungulates,  although  no  genus 
of  the  latter  can  yet  be  traced  to  any  known  genus  of  the  former,  such 
genera  remaining  for  future  discovery."  The  proportional  size  of  the 
brain,  as  shown  by  Professor  Marsh,  in  respect  to  the  DinocercUa  (re- 
ferred by  Cope  to  the  Amblypoda)  is  more  like  that  of  reptiles  than  of 
mammals,  and  another  reptilian  feature  is  seen  in  the  immovable  tibio- 
tarsal  articulation,  —  hints  merely  of  a  very  remote  reptilian  relationship. 
Two  suborders  of  this  group  are  recognized,  Pantodonta  and  Dino' 
ceraia.  To  this  order  is  referred  the  genus  Coryphodon  Owen  (Bathmo- 
don  Cope),  several  species  of  which  are  here  described  in  detail,  together 
with  an  account  of  the  milk  dentition. 

The  Perissodactyla  are  represented  in  the  Wahsatch  Eocene  by  com- 
paratively few  species,  all  of  small  size,  but  some  of  them  were  numer- 
ously represented  in  individuals.     They  belong  chiefly  to  the  genera 
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Orofherium  M;ir"«h.  and  Htfracotherinm  Owen  (to  which  latter  Cope 
refers  Orohipptis  Marsh).  Hyraeoiherium  has  several  near  allies,  lioth  in 
the  Old  World  and  the  New,  and  is  here  treate<)  not  only  as  a  Perissoda^ 
tjl,  but  is  coo<«idenHl  as  having  ancestral  relations  to  the  E<|uine  series. 

Passing  over  the  interesting  lieview  of  the  Characteristics  of  the 
Vertebrate  Fauna  of  the  Wabsatch  Eocene  of  New  Mexico  (pp.  269- 
282),  we  have  space  for  only  a  very  brief  notice  of  the  chapter  devoted  to 
tlie  fossils  of  the  ^  Loup  Fork  Epoch.**  Among  these  are  describe<l  two 
species  of  tortoise  (Tesludo)^  and  one  bird  referred  to  the  genus  Vtdtur. 
Of  the  mammalia  three  are  liodents,  three  Carnivora  (one  n*ferre<l  to 
PtUoriuM  and  two  to  Canis^  one  of  the  latter,  C.  ursinus,  as  large  as  the 
black  bear),  one  Proboscidian  (Mastodon  producius)^  four  Perissodactyls, 
and  eleven  Artiodactyls.  The  latter  belong  chiefly  to  the  camel ine 
group  (genera  Merychyus  Leidy,  Procamehis  Leidy,  and  PMiauehenia 
C^l>e)  and  partly  to  the  |>eculiar  deer-antelo|>e  type  here  referred  to 
Dicrocerus  IjAvioi  (Merycodus  and  Corsoryx  Leidy),  a  probable  progeni- 
tor of  the  detir  tribe  (  Cervida). 

The  Loup  Fork  beds  have  l>een  commonly  viewed  as  representative 
of  the  Pliocene  of  France,  although  their  exact  synclironism  has  been 
considered  as  doubtful.  Professor  Cope  Itelieves  tliat  the  general  facies 
of  the  Loup  Fork  fauna  indicate  an  earlier  age  than  this,  and  that  the 
Pliocene  of  America  remains  yet  to  be  defined.  The  Loup  Fork  fauna 
is  characterized  bv  an  absence  of  fishes  and  crocodiles,  from  which  it  is 
inferred  that  the  **  formation  is  that  of  a  marsh  and  not  of  a  lake.**  The 
fauna  has  been  studie<l  at  three  widely  separated  localities  in  the  region 
west  of  the  Mississippi  River,  between  the  strata  of  which  there  is  a  near 
lithological  resemblance,  and  the  fauna  collectively  presents  a  common 
character  as  distinguished  from  that  which  pnnxHled  and  followe<l.  It  is 
hence  isolated  alike  from  the  Quaternary  and  the  White  River  e|M)chs. 
Only  three  of  the  genera  have  living  representatives,  one  of  which 
( Can\$)  also  occurs  in  the  White  River  betls. 

In  conclusion  may  be  noted  the  growing  tendency  to  a  recognition  of 
the  generic  identity  of  a  considerable  proportion  of  4he  Tertiary  genera 
of  North  America  with  their  European  representatives  of  approximately 
corresponding  age. 

Thk  Wild  Flower!4  of  Amkkica,  Part  II.^  —  The  swond  part  of 
the  present  work  includes  plates  of  Iris  versicolor  1^  the  common  blue 
flag ;  Rudbeckia  colwnnnris  Pursh,  the  columnar  cone-flower  ;  Viola  sagit- 
tata  Alton,  the  arrow-leave<l  violet,  accomimnieil  by  a  figure  of  Carex 
Pennsylranica  Lam.  :  an<l  Steironema  lanceolatum  Gray,  the  hin<'e-leav«*<i 
loosestrife.  The  latter  plant  is  more  familiar  to  our  botanists  under  the 
older  name  of  Lysimnrhia  lanceolata.     The  four   plates  are  beautifully 

^  The  Wild  Flowers  of  Am-rlrn.  Part  II.  Illiistrfttion*  hv  I*4Ar  SrRAUUK.  Text 
hy  <fF.OBGK  L.  G<M»DALK,  M.  I).,  AHMfttaiit  Frc>fi*j«M»r  of  Vrjictiiblt' I*hy>ioloj:r.  and  In- 
nrui'tor  in  ikituny,  in  iUrvartl  Univeniiy.  tio»!ua  :  II.  (>.  lIuu);hton  &  Co. ;  New 
York  :  Hor<l  is,  Iluughton. 
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executed  and  quite  equal  to  those  in  Part  I.,  although  none  of  the  spe- 
cies in  the  present  number  are  as  picturesque  as  Aquilegia  Canadensis 
k.,  previously  figured.  The  plates  of  the  loosestrife  and  the  arrow- 
leaved  violet  seem  to  us  to  be  most  successful  as  far  as  the  accuracy  of 
the  representation  is  concerned.  The  most  beautiful  i)late  is  that  of  the 
iris,  which  could  be  surpassed  only  by  nature  itself,  for,  in  the  species  of 
this  beautiful  genus,  such  is  the  delicate  shading  of  the  colors  and  the 
exquisite  trauslucence  of  the  standards  and  the  stigmas  that  art,  at  the 
best,  mui^t  fall  a  little  short  of  nature.  With  regard  to  the  figure  of 
Carex  Pennsylranica  which  accompanies  the  Viola  sagittata  we  would 
suggest  that  its  botanical  value  would  have  been  enhanced  had  a  matured 
spike  also  been  figured.  The  descriptive  text  is  shorter  than  that  in 
Part  L.  i^it  in  Viola  sagittata  and  Iris  Virginica  Professor  Goodale 
baft  fouDd  material  for  some  very  interesting  remarks  on  cleistogamous 
flowers  aad  insect  ferdlixatioD.  In  the  present  fasciculus  the  plates  are 
DOC  sdtcfaed  bat  folded  in  the  cover.  In  this  connection  we  must  express 
the  bofje  that  the  publishers  will  give  the  public  the  opportunity  of  pur- 
thMaing  extra  copies  of  some  of  the  plates  for  framing,  as  we  can  think 
of  DO  oiore  appropriate  ornaments  for  a  school-room  or  lecture  hall  than 
the  beautiful  plates  of  this  series.  —  W.  G.  Farlow. 


GENERAL  NOTES. 
BOTANr.i 

Fertilization  of  Flowers  by  Birds.  —  From  recent  mention  of 
this  subject  in  Mr.  Darwin's  new  work,  and  in  a  review  of  it  by  Dr. 
Gray  in  the  American  Journal  of  Science j  and  two  notes  in  Nature,  I 
conclude  that  but  few  instances  are  known  in  which  birds  visit  flowers. 
In  the  United  States  Dr.  Gray  names  honeysuckles  and  trumpet  creeper, 
in  addition  to  Impatiens,  which  Darwin  gives  on  authority  of  others. 

The  ruby-throated  humming-bird  is  common  in  this  State  and  is  fre- 
quently seen  about  our  flower  beds  and  in  the  green-house.  1  have 
ofYen  seen  it  visiting  lilacs,  phlox  Drummondii,  perennial  phlox,  portu- 
laccas,  petunias,  morning-glories,  roses,  honeysuckles,  snapdragons, 
fuchsias,  and  I  think  many  other  species  of  which  I  have  made  no  note. 
Several  of  the  above  were  given  me  also  by  the  gardener,  Mr.  Cassidy. 
He  also  had  noticed  that  the  birds  came  in  through  the  ventilators  of  the 
greenhouse  in  spring  to  visit  the  fuchsias,  of  which  they  seem  very  fond, 
but  after  spring  flowers  appear  their  visits  are  less  common.  Again 
they  frequent  the  flowers  in  the  greenhouse  in  times  of  dry  weather.  I 
have  not  made  as  many  notes  on  this  subject  as  I  now  wish  I  had,  but  I 
am  quite  sure  it  will  turn  out  that  they  visit  a  large  number  of  species 
of  our  wild  and  cultivated  flowers.  They  visit  them  with  much  greater 
rapidity  than  is  common  with  the  honey-bee.  —  W.  J.  Beal. 

^  Conducted  by  Pbof.  G.  L.  Goodalb. 
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Tff^,  4i^^^0f,t:,  Flea.  —  The  jigger  ordiigoepa  i^iMim  uf -fkA  'PWJex 
/0^^jffr<fAM^  ifhirh  (iarrowft  in  the  feert  of  aKn  in  uypckakl  Aoittnck.  k^ 
«.r.hiA  >;k£^  vean  ^j^eo  studied  bv  Kanteo,  Garoo.  jlxi^  EkaiiHn.  Ov 
fi^nr^^n  \a^*s  be^i  tak^D  from  these  woriu.  and  vere  <«^§:iUEkiliT  sMid  to 
ulofKrat^  ch#^  f>anufa  J'lumalfor  the  Popular  DiffmsMm  yf  S^ttmLrxA  Scitmeu 
1  he  <^A  f  Plate  1 11^  Figarei  1,  2)  are  either  dropped  siiWi  liie  pYwad, 
or  rerriain  within  the  mc»  of  the  gravid  female.  The  larnjt'  <  Fl^gve  3) 
transform  in  a  erjcoou  (Figare  4;  into  the  jHipa  (Figore  ^j.  wt  im  the 
ordinary  flea.  Figure  6  represenU  the  fecoudated  ftaukie ;  F5g«re  7 
the  name  at  the  third  daj  from  its  entrance  under  tbe  ^k^ ;  Figwe  ^ 
the  Aame  after  several  dajs'  residence  in  the  skin  <^  its  li>Mt.  Flgvre  9 
reprei4enti»  the  fullj  grown  female,  been  in  front  and  maguifieid  o&lj  foor 
rime>);  Figure  10,  the  head  of  the  same  still  more  eolargad.  Figvre  11 
repre%^;ntii  the  female  before  it  has  entered  the  skin  of  its  hoft.  and  Fig- 
ure 12  the  mouth  parts,  much  enlarged  (tr,  maodiUei;  d^  maxillarj 
|»a]pi ;  u,  under  lip  or  labium). 

AKTHBOPOLOGT. 

ANTiiKorOLOGiCAL  News.  —  Some  account  was  given  in  our  last 
number  of  anthropological  papers  read  at  the  American  and  at  the 
British  Association.  The  following  are  some  of  those  communicated  to 
the  French  Association :  Deformations  cr^niennes  occasionn^es  par  la 
Syphilis  h^reditaire  (di<K;ussed  at  great  length).  Parrot;  Announce- 
ment of  the  Plans  for  the  Anthropological  Exhibition  at  Paris  in  La 
Palais  du  Trocarlero  (  Revue  Scientijique,  No.  9,  1877,  p.  204)  ;  ^lemoire 
sur  IcH  Accumulati'»u8  de  Silex,  M.  de  Puligoy ;  La  Nomenclature  des 
L<^g(^nd(^H  ancicniies,  M.  Daleau;  Considerations  sur  TAge  du  Bronze 
en  Hongrie,  M.  Ilampel;  L*Age  de  la  Pierre  chez  les  Negres,  M. 
llamy;  Demographic  de  la  Seine  inferieure,  Mariage,  Natalite,  et  Mor- 
talite.  Dr.  Bertilion  ;  L'Homme  arE{>0(iue  du  grand  Ours  des  Cavernes, 
M.  Oilier  de  Marichard. 

GEOLOGY  AND  PALJBONTOLOGY. 

Rkcknt  Pal.kontological  Discoveries. —  Professor  Cope  re- 
cently annouiiciid  the  discovery  by  Mr.  C.  M.  Wheatley,  in  the  trias  of 
Pcinisylviinia,  of  a  large  saurian,  which  he  named  Palaoctonus  Appala- 
c/iia?iU8,  Since  tliiit  time  Mr.  Wheatley  has  obtained  material  which 
denionHtrates  that  the  reptilian  life  of  that  period  in  the  East  was  rich 
in  types.  This  includes  teeth  of  two  other  individuals  of  the  saurian 
named,  and  teeth  of  six  other  species.  Two  of  these,  the  JBelodon 
p/ incus  and  Ji.  Caroliuensis,  had  been  previously  known,  while  three 
others  of  larger  proportions  are  new  to  science.     They  have  been  named 

*  The  dcpartnuMjis  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Klliott 
CouKS,  U.  S.  A. 
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CiepsjftauruM  v^atleianut^  Suchopnon  cyphodon,  and  Palaoctonus  aula- 
codnt  by  Professor  C'op»*. 

Willifirn  Gnrlej,  of  IXanville,  IHiiiois  has  r(*cently  a<klcd  Kome  inter- 
esting s|)ecie8  to  those  already  known  to  occur  in  the  bono  bed  discov- 
ereil  by  Mr.  J.  C.  WinsJow.  Such  are  two  new  sfiecies  of  OricoUm 
(Cope)  and  an  allied  new  genus,  Ly$orophtu  Cope.  A  second  new 
genus  is  said  to  be  allied  to  the  salamanders,  and  is  called  Dipiocnulu$, 
Mr.  Gurley  finds  also  a  new  Ctenadus,  Orihacanthu$^  etc 

Since  his  discovery  of  the  Camarasaunu  in  Colorado,  Mr.  Lucas  has 
obtaino<l  the  bones  of  a  number  of  other  reptiles,  some  of  them  little 
inferior  in  pro|)ortions  to  the  C  supremtu.  One  of  these,  of  herbivorous 
tvpe,  is  tlescribe<i  by  Professor  Cope,  in  the  Proceedings  of  the  American 
Philosophical  Society,  as  Caulodon  diversidens.  A  huge  carnivorous 
species  receives  the  name  of  Lalaps  trihedrodon  Cope,  and  a  smaller 
lyi>e,  with  hollow  biconcave  vertebra*  and  neural  arch  unitetl  by  suture 
is  referre<l  to  the  new  genus  TichosUus  with  the  name  7*.  luea$anu$ 
Cope.  A  species  of  Kmydoid  tortoise  without  dermal  scuta,  and  with 
•olid  phistron  and  marginal  bones  is  called  Compsemys  plicaiulus.  It  is 
the  oldest  of  the  onler  Testudinata  yet  found  in  North  America. 

GEOaRAPHY  AND  EXPLORATION. 

Geographical  News.  —  Among  papers  of  interest  in  the  forty- 
sixth  volume  of  the  Journal  of  the  Roycd  Geographical  Society  of  lAtn- 
don  are  the  following:  On  Mr.  II.  M.  Stanley's  Exploration  of  the  Vic- 
toria Nyanza.  by  Lt.  Col.  J.  A.  Grant.  The  North  American  lk)undary 
from  the  Lake  of  the  Woods  to  the  Rocky  Mountains,  by  Capt.  S.  An- 
derson. The  Valley  of  the  Tibagy,  Brazil,  by  T.  P.  Bigg-Wither. 
Notes  of  a  Journey  from  the  River  Sl  Francisco  to  the  River  Tocantins 
and  to  the  City  of  Maranhao,  by  J.  W.  Wells.  The  Water-Shed  of 
Central  Asia,  East  and  West,  by  T.  E.  Gonlon.  Notes  accompanying 
a  Chart  of  a  Portion  of  the  Niger  Delta,  by  R.  D.  Boler  and  R.  Knight. 
There  are  several  papers,  by  C.  M.  Watson,  W.  Ellis,  R.  Strachan,  and 
C.  C.  Gordon,  on  the  White  Nile. 

The  Report  of  Progress  of  the  Geological  Survey  of  Canada  for 
187*5-1870  contains  an  interesting  Re|)ort  on  Explorations  in  Briti^h 
Columbi:i,  by  George  M.  Dawson,  comprising  observations  on  the  phys- 
ical geography  and  surface  geology  of  the  Pacific  coast  north  of  Wash- 
ington Territorv. 

MICBOSCOPY.i 

Schraukr's  Microscopks.  —  L.  Schrauer,  who  has  removed  his  es- 
tablishment to  No.  50  Chatham  Street,  New  York,  has  just  issued  a  new 
catalogue  in  which  his  stands  are.  described  and  figurtnl.  They  adhere 
more  or  less  to  the  ContinenUil  model,  and  aim  at  thorough  excelleni^e 
in  working  qualities,  without  great  display.  They  are  essentially  lab<»- 
ratory  instruments,  and  among  the  best  of  their  kind.     They  are  fur- 

1  Conducted  by  Da.  H.  H.  Wakd,  Troy,  N.  T. 
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n\%\i*A  with  Ilartnack  objectives.  Besides  the  manafactare  of  stands, 
Mr.  S/hrawjr  gives  sp^^ial  attention  to  repairiog  microscopes  and  other 
fKrientific  in«itn]ments.  He  also  makes  the  common  icoeBSories^  inclad- 
ing  thr;  Unr^cular  attachment. 

KeiTfrs  Hkmostat.  —  A  new  heliostat,  designed  by  Professor 
K(;ith,  is  now  made  by  Edward  Kubel,of  326  First  Street,  Washington, 
\},  C,  Ft  is  an  excellent  model,  simplified  without  loss  of  efficiency,  and 
no  doubt  the  beat  instrument  for  the  use  of  microsoopists  who  re<|oire 
dirwtt  sunlight,  for  photogra|)hy,  blue-cell  work,  or  any  other  purpose. 
It  MH'tnn  a  full  substitute  for  the  expensive  imported  instruments.  Its 
cost  is  SoO.OO. 


PROCEEDINGS  OF    SOCIETIES. 

Amkricax  Journal  of  Science  and  Arts.  —  November.  Intro- 
diK:tiori  and  Succession  of.  Vertebrate  Life  in  America,  by  O.  C.  Marsh. 
Nr^te  on  the  I  lelderberg  Formation  of  Bernardston,  Massachusetts,  and 
Vernon,  Vermont,  by  J.  D.  Dana.  Is  the  Existence  of  Growth- Kings  io 
the  early  Exogenous  Plants  Proof  of  Alternating  Seasons  ?  by  C.  B. 
Warring.   (The  foreign  journals  were  not  received  in  time  to  be  noticed.) 

Boy^TON  SociKTV  OF  NATURAL  HiSTORY.  —  October  17th.  Mr.  C. 
S.  Minot  made  a  communication  on  the  Unity  of  all  Forms  of  Muscular 
Contnietion. 

November  7th.  '  Professor  C.  Semper  addressed  the  members  on  a 
Lund  Mollusk  from  the  Philippines ;  Oiichidium,  and  its  Dorsal  Eyes. 

Nkw  York  Academy  of  Sciences.  —  November  5th.  A  paper 
wjis  n^:i(l  by  Mr.  A.  A.  Julien,  entitled  Observations  on  the  Geognosy 
of"  North  Carolina. 

American  (Jeographical  Society.  —  November  8th.  Rev.  Selah 
Merrill  delivered  a  discourse  upon  Modern  Researches  in  Palestine. 


SCIENTIFIC   NEWS. 

Important  Notice  to  Subscribers.  —  The  American  Natural- 
is  r  will  hereafter  be  published  by  Messrs.  McCalla  &  Stavely,  Philadel- 
phia, Pa.,  and  will  be  edited  by  A.  S.  Packard,  Jr.,  and  Prof.  E.  D. 
Cope,  with  the  assistance  of  eminent  men  of  science.  The  January 
innnbor,  with  an  unusually  attractive  table  of  contents,  will  be  sent  out 
to  past  subscribers,  and  it  is  earnestly  hoped  that  all  will  not  only  renew 
their  subscriptions,  but  induce  others  to  subscrilx*.  A  little  etfort  on 
the  part  of  the  friends  of  science  will  now  insure  the  pro>|»erity  of  this 
useful  and  attractive  journal. 

Errata.  —  Pnj:«^  72.  for  GUvieri  read  Olivieri.     Page  122,  for  P^ni\i«ii  read  Per- 
mian.    Pa^ce  003.  fiftli  line  from  bottom,  for  caqws  read  tarsus. 
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